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ABSTRACT I 

Mathematics units developed during a summer inirkshop 

are presented. The purposes of the workshop were to prepare qualified 
secondary teachers to teach mathematics to low achievers and to 
collect » review* and develop new methodologies and materials for 
teac 45.ng the reluctant learner in mathenatics. The units developed 
were designed to be used as supplementary materials and it was 
indicated that individual ♦eachers should feel free to adapt the 
units to fit local needs. The units were designed tc help students 
achieve needed competencies that were suggested by a committee of the 
National Council of Teachers of Mathematics. Each unit includes a 
competency statement, ins-*Tuctional obiectiveSr and two suggested 
activities. Twenty-seven competencies are listed. The number of 
instructional objectives for each competency varies from one to 
fourteen. Some of the suqaested competencies are: (1) ability to 
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sequences of specific 



of 



perceive patterns displayed by means 

instances: (2) use the standard algorit' 's for the operations 
arithmetic of whole rational numbers: ana (31 construct bisectors 
lines and angles. (HK) 
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Activity Oriented liftterials Developed to Help the 
Low Achiever Attain Basic Mathematical CompetenoiOj 
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Introduction 

% 

Bxplfinat Ion of Workshop 

A three-week summer workshap in attacking the problem 
of teaching mathematics to the reluotoit learner in secondary 
schools was held at the University of Nebraska, Lincoln, 
Nebraska, during the summer of 1971 under the direction of 
Milto n W. Beok mann, Supervisor of Mathematics and Professor 
of Se'condary Education and Jack L. Seal . Graduate Assistant. 

• * 

Pvtrpose of the Workshop 

The purpose of the workshop was to: 

(1) better prepare qualified secondary teachers 
to teach nathematios t( low achievers 

(2) collect, review, and develop now methodologies 
and materials for teaching the reluctant learner in mathe- 
matics 

Units Developed 

a. Competencies considered 

Some time ago the directors of the National Council 
of Teachers of Mathematics created a Commission. Its 
assignment was to decide the basic mathematics needed for 
personal use by every cit izen. . • .not Just for those who 
planned to go to college or for those engaged in technical 
professions and trades. Just recently the directors of 
the National Council of Teachers of Mathematics selected a 
Committee on Basic Mathematical Competencies. It is listing 
what is believed to be the basic minimum mathematical 
cotnpetoncies and skills needed by enlightened citizens. 
We received the tentative list* The 29 competencies seem 
to form a subset of the more recently proposed competencies. 
The units wore written to help students achieve these 
competencies , 

b. Units to be used as Supplementary Materials 

These units ai'-e to be used to supplement the 
teacher's regular presentations and are not meant to be 
self-contained learning packets. The units were designed 
for but not exclusively for students who score below the 
30 percentile on a standardized achievement test. 

c. Chano;es to made for Local Conditions 

Realizing that all districts operate under 
different conditions, the teacher should feel free to 
adapt tliese materials to his own £.;tudents. 



d. Organizational Pattern 

Units wore organised around the following pattern. 

Competency ^ 
Instruotional Ctojeotivea 

Activity. 1 

Suggested materials 

Directions to the student 

Suggested strategies 
Activity 2 

etc. 

Attainment of the listed instructional objectives ^^r 
one unit indicates the student possesses part if not all of the 
competency. The teacher may find it necessary to use more than 
one unit in order to help the student achieve the entire competency. 
The instructional objectives viill help the teacher dt.termine that 
part of the competency taught by the activities in the unit. It 
should be possible to uje one or all of the activities in a unit 
independent of each other. For example, if Activity 1 requires 
some materials that the teacher does not possess, then he may 
choose to use Activity 2. . a.-, 

Ihe directions to the students should be suffioient-Ly 
clear to be used by individual students with minimal directions 
from the teacher. In fact ve suggest that the teacher write 
the directions to the students on 5 x 8 cards. 

Under suggested strategies, the suggestion that students 
work in small or large groups may be found. It was not our 
intent that all activities need to be dona individually. 
Therefore, V7e have also included small and large group work. 

Final Editing Is Not Complete. 

Participants of the workshop felt that these units 
would prove exceedingly helpful to their students. Time was 
a factor due to the larfe number of units that were developed, 
consequently final editing is not complete for aLl units. 
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Compotonoy/Objoctlvo 

1. Ability to peroeivo patterns displayed by means 
of sequences of speoifio instances* 

a. Identify Fibonacci Sequence. 1 - ^ 

1-4 



b. Identify interesting properties of Fibonacci 
Sequence* 



c. Given a sequence of events that illustrate a 
pattern, the student will be able to make 
a generalization describing the pattern. ' 5 H 

2, Pe scribe a g^ven positive rational niamber using 
decimal, percent, or fractional notation. 

a. The student will be able to change a percent 

to its decimal equivalent, ^2 - 19 



3, \t±tQ an equivalent fraction for given fractions, 
such as 1/2, 2/3, and 3/5. 

a. Given a fraction not in lowest terms, the 
student mil be able to write the equivalent 

fraction in lowest terms. 20 - 26 

b. Given a fraction, the student vail be able 

to wite at least one equivalent fraction, 20 - 26 



4, Use the standard algorithms for the operations 
of arithmetic of vrholo rational n\imbers, 

a. The student will be able to add single 

digit numbers, 2? - 30 

b. The student mil be able to (3esignate the 

addends and sum. '^■7 - 30 

c. The student will be able to state addition 

facts of numerals 1-10. 3^-3^ 

d. The student will be able to state subtraction 

facts of one digit nunerals less than 20. 31 - 3^'' 



iv 



.3E» 



the siaaiifet mil ma tJt# ^^«t ©f any 
two numbers between 5 and 10 ^ given the 
nultipUottion facte up to 5 x 5 the 
addiUon f«ot8, 35 * 39 

f • Given a simple multipHoation problem the 
student will be able to give an inverse 
relationship and find the answer. »I0 • w 

g* Given a simple division ^oblem, the stwdont 
will be able to gi\»e an inverse relationship 
and find the answer. /4O - w 

h. Given a simple division problem in ^ich the 
divisor and dividend are only one number, 

the student can find the quotient. ^^9 - 51 

i. Given a division problem in one of three 
forms I the student can reoogniae 'which member 
of the problem is the di'/isor, and which is 

the dividend • ^ 52 - -5^ 

Given a division problem in vdiich the divisor 
is a one digit number and \ihich has no 

remainder, the student can find the quotient* 55-6^ 

ke Given a division problem in Tjhich the divisor 
is a one digit number and which has a 

remainder, the student can find the quotient* 65 - 72 

1, Given a division problem with a two digit 

divisor—units digit less than 5> the student 

can find an answer. 73 - 80 

me Given a division problem vath a two digit 
divisor— units digit equals 5* the student 
can find an answer. - 82 

He Given a division problem mth a two digit 
divisor—unitvS digit greater than 5> the 

student viill find an answer. 83 - 86 



5. Solve addition, subtraction, multiplioatior and 

division problems with fractions having denominator a 
loss than twenty. 

a. Given a fractional addition or subtraction 
problem havinp denominator less than 20, the 
student idll be able to solve it. 8? 92 
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b« (^vm thy ooniBihitieh of fi'iotidhit nlaMdl 
numbtra» and iiholt numbftra to parfonn the 
atudant oan perform the required aabtraotlon^ 



Solve addltoTii subtraction » tnoltiplieation and 
dlvlaion problems with deoinal fraotiona* 

a* Given any oombinatlon of deoimals and vhole 

number Sj^ the student oan perfom the required 
subtraotion* 



Construct a true mathematioal statement from a 
given verbal problem* 

a« The student mil recognie.e mnthematlcal 
phrases and be able to' translate verbal 
phrases into those involving symbols and 
vice versa* Student vill give example- of 
mathematical phrases orally and in writing, 
Tho stixdent will produce phrases using symbols $ 
having been given word phrases and vice versa. 

b. The student vdll construct mathematical 
sentences using phrases combined ^dth symbols 
for equality and inequality* 

c. The student ^jill be able to vmite open 
sentences given certain conditions to be met. 
Given an open sentence, the student will be 
able to make up a verbal problem to fit it. 



Solve simple linear equations, 

a. The student will trans'Porm open sentences 
into true sentences without using the axioms, 

b. The student \dll find an operation which undoes 
a given one, 

c. The students vrill be able to use the multi plica ti 
axiom in solving equations, 

d. The student ^n.11 be able to solve open 
sentences throvf^h use of the axiorr.s. 
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9« Conetiniot a graph Indioft ting ^ t^^^ 

of two variables from a givon sot of data* ' 

at Given a grid with a horlsontal aoalo and 
a vertical aoalo 9 tho atudent ahould ba ablo 

to looato on this grid points oorresponding 

to an ordered pair* HI - ^7 

h. Given a point on a grid> the student should 

be. able to write the ordered pair that describes 

the location of this point* HQ - 120 

Given a grid and a set of ordered pairs the 

student should be able to draw the design 

formed by the points located by the ordered 

pairs* 121 - 125 



10 • Describe parallel lines, perpendicular lines and 
intersecting lines vising dravdngs or intuitive 
concepts* 

a* The student can recognize a line segment 

from dramngs and objects in his surroundings. 126 - 12? 

b* The student can recognize and describe 
parallel lines from draidngs and objects 

in his surroundings* 128 - I30 

c* The student vail be able to recognize 

intersecting lines* 131 - 132 

d* The student mil be able to recogniae 

perpendicular lines. 133 - 136 

e* The student mil be able to classify lines as 

parallel ^ perpendicular or intersecting* 137 - 13^ 



11* Classify simple plane figures by distinguishing 
some of their properties* 

a. The student is able to group the triangles 
from a given set of triangles into subsets 
of equ: lateral isosceles 9 and scalene 
triangles; and he is able to name the 

respective subsets* 139 - 1^1 

b. The student is able to select the triangles 
and quadrilaterals from a sot of models of 

polygons. - 1^^*- 
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o. The student will be able to find the measure 
of the third angle of a triangle ^en the 
measure of two of the angles are knovn. 



12, Compute the perimeter of a given polygon* 

at By use of measuring Instruments the student 
should esdiibit the ability to determine the 
perimeter of plane geometrio polygons* 

b« The student demonstrates his ability to 
compute the perimeter of polygons through 
estimation and the use of standard units and 
by using a formula* 



13 • Compute the area of a rectangle and of a triangle • 

ae Given a rectangle and a triangle, the student 
Trri.ll be able to compute the area of each 
figure. 



14. Construct bisectors of lines and angle Se 

a. Given an angle, the student vdll be able to 
divide the angle into two equal partse 

b. Given a line segment, the student will be 
able to locate the nidpoint. 



15e Identify the conditions for similarity of 

triangles and use the properties of similarity 
to solve problems* 

a. The student TTill be able to recognize similar 
triangles and solve problems relating to 
similar triangles. 

16. Classify solid figures by distinguishing some 
of their properties, 

a* The student will be able to select a cube 
from a set of geometric solidse 

b. The student will be able to identify the 
six congruent faces, the twelve straight 
line edges, and the eight vertices of a 
cube. 
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0* The student wLU be able to determine the 
two-dimensional patterns that can be used 
to construct a oube* and will construct one 
or mora cubes from these patterns* 



Apply the oonmon English measures of lengthy 
volmnei weighty tlme^ money i and tempera ture# 

a^ The student vlll be able to find the length 
of the edges $ the areas of the faoest and 
the volumes of seleoted oubes* 

b. Given an object to be measured ^ the student 
can give its length— accurate to the nearest 
unit of measure* 

c. Given an object to be weighed, the student 
can give its weight—accurate to the nearest 
unit of measure. 

d. Given a surface to be measure, the student 
can give its area— accurate to the nearest 
unit of measure. 

e. Give a rectangular container, the student 
will be able to measure it xd.th standard 
cubic measure. 

Convert from one rneasure to an equivalent one 
Tfdth larger or smaller units in the English 
System. 

a. Having: become acquainted with the English 
units of measurement, the student vdll 
determine relationships between these units. 

Convert, usinp; tables, English to metric measure 
and conversely. 

a. Given a measurement of length in the Shglish 
or I^ietric Systems, the student mil be able 
to convert to the other ^system.. 

b. Given a measurement of weight in the Engll sh 
or i^etrio System the student will be able 

to convert to the other system. 
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Rooognlze that no measur ^nt Is precise* 

a* Given a compass the student vill determine . 
which lines are longer than a given line* 

b* Given seven line segments) a group of students 
vdll each measure the items > accurate to 
the nearest 1/16 of an inch and nearest 
millimeter, record this information and then 
compare the results. 



Us© metric units of length, mass and volume in 
making measurements, 

a. Given a set of objects, or dravdngs of same, 
the student T'ri.ll measure, calculate, and- report 
on volume expressed in metric units. 

Given a graduated milliliter measuring cup, 
the student will measure a milliliter, - 
centiliter, and liter. 



Use standard measuring devices of length, area, 
volume, time, and temperature to make measurements* 

a. Given a group of line segments, the students 
will measure them accurately to the nearest 
inch, 1/2 inch, l/^ inch, and 1/8 inch. 

b. Given various scales, the student vail 
weigh objects, record their results. 

c. Given thermcmoters' of Fahrenheit land Celsius 
(Centigrade) scales, the student vail take 
the temperature of six water samples. 

d. The student will be aV)le to measure and 
dravj a line segment using a ruler. 

e. The student will be able to draw and 
measure an angle of 90 using a protractore 

f . The student will be able to draw and measure 
angles using a protractor ♦ 



Hi-' 
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23* Bmlna dff Aiiaif iiilnti td* thi^ii[«i»>lg€ 

of the meAsorlng device ucred suoh as riiiUrsa 
protraotors and thermometers* . 

a« Given various angles and geometrio shapes, 
the student will use a protractor to measure 
the angles to the nearest degree. 

Given a jnap with a list of cities and their 
respective population the students will 
round off this figure to the nearest hundred. 

c. Given printed centigi'ade and fahrenheit 
- tlwrmometer scales, the student wiLl wound 
off comparable temperatures. ' • 



•2k, Predict the probability of simple events occuring. 

a, ' Through the usq of simple devices the student 
should demonstrate and' predict the probability 
of simple events occuring. 



25. Plan a budget including record keeping of personal 
and travel expense s» 

a. Given the hourly rate and the number of hours 
worked durirtg.a week, the student should be 
able to determine the weekly and bi-weekly 
wages. 



26* Use adders and/or calculators to solve addition, 

subtraction, multiplication, and division problems. 

a. To be able to add a series of one, two, three, 
or more eight digit numbers with *an adding 
machine, 

b. To be able to subtract whole numbers and 
decimal numerals, 

c. To be able to multiply, x^here the multiplier 
is a one digit numeral \rith the adding machine* 



Vfrite simple sentences shoxjing the relation 
for two given numbers, 

a. The student will be able to correctly select 

either =, or >, to make x y a true 

statement for given values of x and y. 
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COflPSQSWCYj Ability to perceive patterns displayed by means of 
- se<iueaces of specific instaiiees, ' ' 

OBJECTIVES: 

1. Identify Fibonacci Sequence. 

3. Identify interesting properties of Fibonacci Sequence. 

ACTIVITY 1: A teacher directed class activity to discover thfe 
Fibonacci Sequence. " 

Suggested uaterials: 

1. Historical Background: Fibonacci was an Itanian who 
lived about 700 years ago. He wrote one of the first 
books in Europe about Hindu-Arabic numbers which are 
our number symbols as we know thejn today. Fibonacci's 
book showed how the use of the Hindu-Arabic system 
simplified calculation. He invented many methods of 
computation and explained them in. his book. Fibonacci 
had a problem in his book which has many interesting 
relations today. The problem asks: How many pairs of 
rabbits are born of one pair in a year? 

2. Overhead or chalkboard spcoe on which to plot the 
. rabbit population problem and tally the number of 

rabbits, thus developing the Fibonacci Sequence. Let 
the class discover the pattern and continue the 
sequence. 



Date 


Pairs 


Pairs of 


Pairs of 


Total 






Adults 


Babies 


Pairs 






(A) 


- (B) 




Jan 1 


A 


1 


0 


1 












Feb 1 


A B 


1 


1 


2 




A A 








Mar 1 


A i: A 


2 


1 


3 




^\ 1 A 








Apr 1 


ABABA 


3 


2 


5 




/\ f /\ 1 A 






8 


l-'5*y 1 


ABABA ABA 


5 


3 




A 1 A 1 A A 1 ^ 








Jn 1 


ABAABABAA3A3A 


8 


5 


• 13 


Jul 1 


9 


9 


9 
• 


9 

• 


Aug 1 


9 


9 


9 
• 


? 


Sep 1 


9 


9 

• 


9 
• 


9 

• 


Oct 1 


? 


9 


9 
• 


9 


Nov 1 


9 


9 
• 


9 
• 


9 



Dec 1 



? 



9 



9 
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Directions for Students: 

. One of the great mathematicians of all times was 
Leonardo da Pisa, • of ten niQknfiuned Fibonacci or son of 
nature. He m'ade many exciting discoveries in mathe- 
. raatics that some of you might want to read more about. 
However, he is remembered mainly for a sequence of numbers: 
1, 1, 2, 3 . . • . to which his name has been Applied. 
' The sequence is derived from a hypothetical problem 
stated in his book thus: "How many^ rabbits .can be 
produced from a single pair in a year if it is supposed 
that every month each pair begets a new pair which from 
the second month becomes productive." 

Suggested Strategies: ^ • - . 

Let the class develop the sequence, making sure that, 

everyone "discovers" the pattern. Build a sequence 
for the first 20 terms.. 

ACTIVITY 2: Perceive the pattern displayed by selecting a momber 
from the B'ibonacci sequence other than the first one. Square 
this number. Now multiply the numbers just before and after 
this number. How do your answers compare? 

Suggested haterials: 

Fibonacci sequence, paper, pencil. 

Directions to Students: 

Build a table such as this and enter 10 examples. 

Number to Result of Numbers to Product How the answers 

be squared squaring be multiplied compare 

5 25 3x8 24 24 + 1 = 25 

8 64 5 X 13 65 65 - 1 = 64 



ACTIVITY 3; Any triple of Fibonacci numbers such that the middle 
one has an even subsdnpt will produce an absolute differ- 
ence of one. i.e. (5 x 13) - 8- = -1. 

ijucgested Haterials: 

Writing materials; . 

Oak tag square B" x 8" measured off as follows: 




4 



Directions for Students: 

Below is the Fibonacci sequence in one to one 
c6Vrespondence with P and the proper subscript. 
Choose any Fibonacci number with an even subscript, 
squ£U?e the number, then multiply the number before 
and after- and the difference will be 1 or -1. 

1, 1, 2, 3, 5, 8, 13, 21, 3^ 

Pr, 



3. 



^1 ^2 ^3 ^4 ^5 ^6 



^8 ^9. 



Look at your oak tag square. What is the area? 

Wow cut it into 4 pieces and rearrange these pieces in 

the form of a rectangle. 



r 



5 




\/hat is the area of this rectangle? (65) 
ilow arrange the pieces in the form of a triangle. 
What is this area? (65) 




Succ^sted Strategies: 

i/hat other unit measures could you use to make this 
magic trick? nemember the 8 had an even subscript. 
Try 21. 



ACTIVITY 4 



Suggested iiaterials: 

Fibonacci sequence, paper, pencil. 



Directions to Students: 

Select a Fibonacci uumber. 
iiultiply the second number 
number after. Compare the 
pattern? 



Square "this number, 
before and the second 
two answers. Is there a 



Build a table suoh as this and enter 10 examples. 



Number to 
be s(|uared 


Result of 
squaring 


Numbers to be 
multiplied 


Product 


- How does square 
compare with 
product? 


5 


25 


2 X 13 


26 


26 - 1 = 25 


8 


64 


3 X 21 


63 


63 + 1 = 64 



ACTIVITY 5: Any two consecutive Fibonacci numbers multiplied 

together will give the product of the numbers on either side 
by plus or minus 1. 

Suggested Materials: 

Writing materials. A sequence of Fibonacci numbers. 



Directions for Student: 

Build a table such as this and enter 10 examples. 



Two consecutive 

Fibonacci 

numbers 


Product 


i^umbers on 
either side 


Product 


How do 

products 

compare? 


1, 2 


2 


1, 3 


3 


2+1 = 3 


2, 3 


6 


1, 5 


5 


6-1 = 5 


3, 5 


15 


2, 8 


16 


15 1 - 16 


5, B 


40 

1 


3, 13 


39 


40 - 1 = 39 

1 



CCJMPETENCYs Ability to perceive patterns displayed by means of sequences 
of specific instances, 

OBJECTIVES 

Given a sequence of events that illustrate a pattern, the 

student viill be able to make a generalization describing the 
pattern. 

ACHVITY 1: Ivmgrams 

Suggested Materials: 

cardboard, oonstruotion paper or oak tag, glue, scissors, 
ditto copies of the student worksheet 

Direotions to student: 

Follow the instructions on your worksheet. 

Suggested strategies; 

As a background for this activity, the teacher could tell 
the follovdng story or it could be printed on the studen+^s 
worksheets 

Tan, a JCliinese nobleman, had a square ceramic tile he 
valued very highly. One day he dropped the tile, and it 
broke into seVen pieces. Tan spent the rest of his life try- 
ing to put the tile back together. He never made the 
square, but he found many other shapes. 



ACTIVITY 2: Pattern for multiplying by 11 

Suf^gested materials? 

ditto copies of student worksheet 

Directions to student; 

Follow the instructions on your worksheet. 

Suggested strategies? 

After the students understand the pattern illustrated 

on their wrksheet, the teacher may want to direct them to 

modify the pattern. For example > where the sum of the 

digits in greater than 9 as in 57 x 11 = 627. 

Also, toXs pattern could be extended to* 3 or more dipit 

numbers* 

ACTlVIi'f 3- sequences (small frroup or individual act.ivity) 

Siu^f^c n ted mater i a 1 s " 

materia^ to use for counters 9 this might be ohij^Sj benns 
kornGlc of corn 9 or piecer: of pa])or; xjorknhectn 



Ld recti ons to student: 

FoLLou thv instriN'^tl ono on the unrkrho'--^ t. 



ACTIVITY 1: ^k^oot 



Directions to the student: 



1. Cut sround the outside of the large square from page 2 
of the vorksheet* ' Ihen glue It on the heavy paper given 
to you by your teacher* Cut the smaller numbered pieces 
apart, !Vactlce making some designs with these pieces. 

2, a. Try to find 2^'. 's that will make a shape like 
b» Use 2 . ', 's- to make a i i • 

c. Use a ; and Z . " 's to make another 

d. Use all 7 pieces and make the large' / * as shown 
on this iNQrksheet. 




\ 



\ 



\ 



\ 







i y 



/ 



/ 



InIow put your 7 tangram pieces back into a square. 
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ACTIVITI '^s mvlsibility^by-? (teaoher direoted) Ktielo Game 

Suggested materials: 

Explanation of the Maglo Game sheet 

Directions to student: 

1. Ihe teacher \illl ask you to give him a number. It 
can be any number* 

2, The teacher will add one number to the digits and the 
new number will then be divisible by 3t 

He will ad^i the number any^diere you want him to add It; 
before your number, In the middle or at the end. 
3« T3ie now number will be divisible by 3, GLvlde the new 
number by 3 to make sure the teaoher dldn*1t make a 
mistake. 

Suggested strategies: 

1. A good motivational idea would be to have the 
student "J try this game on their parents or friends, 

2, Vlhen you use the word •divisible* $ be sure that they 
understand the meaning of the word. 
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ACtmn 2 ybric«h©et / 

CireoUona to the student: ^ 
Ihls study vill show how ypu can use patterns to help you 
multiply by XI easily. Look at the following escanplos oareftdly, 
Notioe the \ ] and . They are trying to tell you something.. 

(*) ?3!r ' (^) ^(p Co) 'S5:r: 

xjyk i xxi , X 11 , 

23 i < 35 ■ / ^5 ] + 

'^^^ %5 / • 

/^--^ 

In the following problems some of the work has not been 
written on the papor. Complete these problems by putting a number 
in the Q ®^ O • pattern of problems a to f," 

(d) 3DJfr (e) .:81xU»'891 (f) ®r 

xj-1- \ ' • X n ' . 

33 ! . 27 i + . 

(s) ?fJf. (h) ,^''61 (i) .53i3c 11 = 5 L 

X 11 . xJA ■■/" ^ 

72 ! Sj''7-1- • 

79. y 



Answer these questions: 
1« How did you know to put a 2 in 0 in (g)? 

2. Do you see a pattern that will help you Igiow what to put in the • 
for part (h)? 

3« IVhat different pattern tells you to put an 8 in the ' i 
in (f)? 

^, Explain this pattern to your teacher or one of your friends, 

5» Use your patterns to find those answers. Do not write out the 
work. 
Example-- 

(a) ^Zlr (b) 36 (c) 41 X 11 (d) 32 x 11 

X 11 ; X II 



j 231^^ 



/ 
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ACTIVITY 3t Jterkaheet 

A, Look at this list of nambers— 1, 3, 5> 7» 9. Ch yo»r work table make 
rows of beans to represent each number* Your work would start like this— 



0 



'■ 1 



Continue your work on tha table until you have a row for each nxariber 
in the list. Hry to represent the number that would cone next after 9. 
WhaJ^s it? What is special about the rows of beans? Vte would say 
this list of numbers is special because they follow a pattern. Do 
you see the pattern? Vfrite the next three numbers in this list, 

B. Look at this list of numbers— 3» 7» 11> 15 . . • Use rows of beans to 
find the pattern, Vtlte on your paper the next four numbers that would 
come in this list when the same pattern is followed, 

C, Here is another list of numbers. Use rows of beans to find the 
pattern, (Notice that this is a different kind of pattern.) 

0, 1, 1, 2, 3, 5, 8, 13, . . . 

What number would come next in this list? 

D, Here is another kind of pattern shown in this list. Can you find it? 
Use the same method we have been using. 

1, 2, 4, 8, 16, . . . 

Again, wite the next four numbers in the list. 

E. Here are some lists that follow some pattern, VJhere there is a box, 
a number has been left out of the list. See if you can use what you 
have learned to fill in the proper number in the boxes. 



1. 


2," 


4, 


a 


8, □ 


2. 


2, 


5, 




a , 14 


3. 


3, 


6, 


O 


, 12, 15, 


4. 


1, 


4, 


9, 


□ , 25 


5. 


3, 


3, 


3, 


r."' , 3 



# 
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ACTIVIT; kt EbqxLanation of the M&gio Game 



Idea of the garnet The students give a ntunber and the teaoher* using 
the rule for divisibility by 3» vlU add one digit (plaoed 
anytAiere In the nuinber) and make the number ^visible by 3* 

Rule of divisibility? A vdxole nuinber is divisible by 3 If the sum 

of the digits is a Kultlple .of 3» Ihereforey ighen a student 
gives a nuitiber, the teaoher adds the sums of the digits 
mentally and then adds whatever nuxnber Is neoessary- to make 
the sum a multiple of 3* 

Example of the gf ^-^t Ihe teacher explains the game to the students . 
and has ou«* student give a number. Suppose he gives 3f^2l* 
^e teaoher adds a 2 anyi^diere in the sequence of digits (to 
make the sura of the digits ui visible by 3) such as 3^212. 
Hien divide by 3» getting a quotient of 11^^ remainder 0 
whioh shows that it is divisible by 3» 

The student may give a number that is already divisible 

by 3 such as 39^5. In such a case you can say that it 

is already divisible by 3 or, to keep the game going, add 

3 or 6 or some other multiple of 3 in the sequence of digits. 

In each case by sure that either the teacher or the student 
carries through the checking of the solution to make sure the 
nuinber is divisible by 3» 

Continue this game and ask for volunteers vho think they 
understand how you decide T*iat ntjnbers to add in the sequence 
of digits^ Have them keep it a secret vmtil as many as 
possible discover it on their owi. Ihen the class or group 
could discuss how to check if a number is divisible by 3# 
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COl^PETEKCY? Ihacribt a given positive rational number using deeiwal, 
percent, or fractional notation* 

OBJECTIVES; The student will be able to change a percent to Its decimal 
equivalent* 

Examples: (a) 64^ « .6^ 

(b) 5^= .05 

(c) 6 = 6.5^ = .065 

(d) IW = 1.^7 • 

ACTIVITY 1: Mathematical Bingo (See Instruction Sheet I) - 

Suggested materials: 

pencil, paper, Mathematical Bingo cards, small pasteboard 
squares 

Directions to students 

1, Place your Kathematical Bingo card face up on your desk. 

2, Cover the center square marked "Free" with one of the 
smaLl pasteboard squares. 

3, The teacher vdll draw problems from container one at 
a time and write on the board or overhead projector, 

^, Work each problem on your paper. ( MOT on your desk and 
.. NOT on the Bingo card.) 

5. If the answer appears on your Bingo card, cover it with 
a sp.all pasteboard square. If it does not, wait for the 
next problem, 

6, The first person to get a complete line of correct 
answers covered either up-and-down, across, or diagonally 
iri-ns the game, 

Suggested strategies? 

1. Prior to introducing the game, the teacher should review 
the meaning of percent. 

Example: 6kfo = 6U ^ 100 = 64/100 - .64 

3:^ = 3 V 100 = 3/100 = .03 



The teacher' should discuss fractional and mired nuaiber 
percents. ' 

Example? (a) f = i t lOO/l = 1/200 = .005 and 
H « .536 « .005 

(b) 5 3A?^ « 5.75 = .0575 and 

5 3W = 23/^?6 = 23/4 v 100 = i0575 

The teacher should explain percents greater than lOO^S 

Example: 16%- 1.63 100 = 1.00 

Give cards to students a short while before explaining the 
game. This vdll arouse their curiosity and help to 
stimulate interest. 



Instruotlon Sheet I 
^ktheInatioal Bingo 

The game is played in a manner similar to regular bingo, but 
instead of calling a number under the letters B, I, N, G, 0 the 
teacher will draw and call a percent. Each pupil will change the 
percent to its decimal equivalent and cover the answer if it appears 
on his Mathematical Bingo card. To win, a student must have a complete 
row covered either horiaontally, vertically, or diagonally. All 
students should keep their game boards intact until after the teacher 
has checked the answers of the pupil ^o has. indicated that he has 
won. A sample Mathematical Bingo card and a sample Master Talley List 
(for the teacher's uso) appears below. 
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Teapher's Tally Liat 
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ACHVITY 2; Play "THenty-Che," (See Instruotion Sheet II.) 



suggested materials: 

A sufficient number of decks of "Twenty-Che" cards for the 
total number of students in the class. 
Pencil and paper for making calculations) keeping score, 
keeping account of predictions* etc. 

Directions to students: 

See Instruction Sheet II • 



Suggested strategies: 

Same as for Activity 1 



Ihatruotion fihett II . ^ 

m 

TWENTY>»ONE - 

PURPOSE . . ' .: 

This Is a team game which can be used to provide drill in changing 
percents to their decimal equivalents* 




The following chart gives a suggested set of percents for the 
PLAYING cards. 

METHOD 

The deck of cards consists of 12 TRUFP cards— 3 of each suit, and 
^ PLAYING cards— 10 of each suit. The symbols (suits) and equations 
should be placed on the cards as indicated be.low, A nylon tip 
marker works well for putting the suit design on the card. The 
problems can be typed or hand-written as desired. 
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5i 


7?5 




25^ 




1% 


100$S 


115f. • 




463^ 








12 1/2S6 






.003$S 




2^ 


4^ 




8^ 


235^ 






775^> 


.110 5'^ 


125?5 


250f^ 


51856 






4 3/^5^ 


16 2/3^ 




7/8^ 


2.5fo 
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OBJECT OF THE GAME 

First player to reach 21 points vdns the game. 

MMSR OF PLAYERS 

3> 4, or 5. However, if three players j then 1 card of each suit is 
to be taken from the ^ PLAOTG cardr. 

RULES OF THE GAME 

1. Shuffle the 40 PLAYING cards and 12 TP.UKi" cards separately. 

2. Place TRUKP cards face dovjn in center of the table. 

3. Deal PLAYING cards, one at a tine, to the pLnyers. 

4. Each player sorts cards into like-suits. 

3. To begin play, dealer turns up IT.UMP card to determine suit, 

6, Starting at dealer's left, each player plays card of that cuit, 
oallinf-; out the decimal equivalent of the percent. 
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?• The player with the largest value card wins the trick, 

8. Eaoh player must play a card on every triok even when he cannot 
follow suit. However, he cannot win the trick if he cannot 
follow suit, 

9, In case of « ti* in the value of the card played, the winner of 
the trick is the first player to play one of the tieing cards. 

10, Winner of the trick turns up a new TRUMP card to determine the 
suit and the game continues, 

SCORING ■ 

Each player receives 1 point for each triok taken during the hand. 
Several hands may be played before the winner of the game is determined, 
unless the game is to be terminated before a goal of TWENTY-Che is 
obtained, (This should be stated before the game -is played.) Bonus 
points can be received by challenging or by predicting. 

CHALLENGING 

At any time diiring the game, an opponent can challenge the value of a 
card plajred by saying, »'I challenge." Any other means of slowing the 
play of the game does not constitute a legal challenge (e.g. statements 
like "Hold it,'' "Wait a minute," or "Are you sure?" do not constitute 
a legal challenge), 

a. If the wring value of a card is called, the challenger wins all 
tricks the challenged has accumulated that hand. 

b. If the correct value of a card is called, the challenged player 
takes all of the tricks the challenger has accumulated that hand. 

c. If an incorrect call is not challenged it can win the trick, if 
it has the largest value. 

PREDICTIHG 

a. After PLAYITIG cards are dealt and each player hfls arranged cards, 
each player predicts how many tricks he will take during that 
hand. If he predicts correctly, he receives 1 point for each 
trick plus an additional 5 points, 

b. There is no penalty for a wrong prediction, 

c. It is suggested that tho predictions be recorded on paper, 

ACTIVITY 3: Crossword puzzle (;Jee Instruction Sheet III) 

Suggested materials- 

A copy of the puzzle for each member of the class. 

Directions to student; 

oee Instruction Sheet III. 

JugCestod strategies: 

^me as Activity 1 and 2. In addition point out that tho 

decimal point and zeros need not be shovjn in the decimal eq\nval.ont 

of a percent such as 1500fi (i,e, ISOOJu = 15.00 or 15) 



Instruction Sheet III 
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Directions to student: 

This crossword puzzle Involves changing percents to decimals. 
A decimal point takes up a whole space hy itself. 
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Across 




Down 


2. 30^ 


1. 






2. 
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6. 6200^ 


3. 
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7. 35*5^ 


5. 




9. ^TO/, 
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390^ 


1 5 . ^00/5 


10. 




16. 380^ 
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CC^STENCYt an equlytUnt frtotlon for a givtn fraoUon. 

1. Given a fraction not in lowest term?, the student will 
be able to write the equivalent fraction in lowest 
terns* 

2. Given a fraction the student will be able to write 
at least one equivalent fraction, 

ACTIVITY 1; 

Suggested materials: 

Nine pie pans and nine different color disks to fit 
in the pans. Divide the pie pans into fractional parts... 
(halves, 3rds, ^ths, 5ths, 6ths, 8ths, 9ths, lOths and 
I2ths) Label each 2/2, 3/3. etc. Cut disks into 

corresponding fractional parts. (1/2* s, 1/3* s» l/^*s, 
^etc) Make enough sets so that every three or four 
students have a set. Directions to the student should 
be on a worksheet on which he may write. 

Directions to the student: 

Place the pie pans vdth the color wedges in front of 
you and examine them. Compare the siz.es of different 
colored wedges, \ ) 

1, How many 1/4 wedges does it tak^ to make a^/2 wedge? 

2, How many 1/8 wedges does it take tol}»k»^72 wedge? 

2. 

3, How many l/6»s does it take to make 1/2? 

3. : ^ 

He can virite: 

two "1/4' as 2/4| 

four »'l/8«s" as 4/8; 

three "1/6' s" as 3/6; 

Each of these is equivalent to 1/2, 

?74 - 1/2 

4/8 = 1/2 

3/6 = 1/2 

1/2, 2/4, U/S, 3/6 are equivalent fractions. They 
are different nanes for the same fraction. 
Look again at the pie pans and colored vedges, 

k, Hovj many "l/^^'s"' inako I/3? 4. 

5. 1/3 = /9 



6. How n-.Any "1/6' 3" does it. take to nake 1/3? 

6. 



7. ' /9-1/3 and /6 - 1/3 

8. /9. /6. and 1/3 are equivalent fractions. 

Use the pie pans and wedges to fill in the missing 
numerators or denominators. 

9* /4 = 1/2 13. /lO « 1/5* 

10, /12 » 1/2 14, 2/ , » 1/5 

n. /a2 « 1/4 15. 3/ « 1/^ 

12. /8 - 1/4 16. 2/ = 1/3 

X.. If you have trouble with exercies 1? or 18, use the 
an skiers to problems 9 through 16 to help you. 

17. Name two fractions that are equivalent to 1/4 « 

18, Name two fractions that are equivalent to 1/5 * 



Suggested strategies? 

1. The student should be familiar with the parts of a 
fraction such as numerator and denominator. 

2. The teacher may want to go; over worksheets with the 
students. 

3. The worksheets may be done in a small group. 

4. Working with the teacher might be best if the students 
have not practiced working alone. 

5* The teacher may supplement the worksheet with more 
problems on worksheets or from texts. 
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ACTIVITY 2: 

Suggested materials: 

Same as for Activity !• * 

oireotions to the student: 

Using the pie pans and colored vedges please answer the 
follo\dng Questions: 

1. Take 2/5 (tvo 1/5 vedg^s put together). How many 
^ 1/I0»s does it take lo make 2/5* s? 

1- _ 

2. How many 1/12«8 does It take to make 3/^*8 (three 1/4 
wedges put together)? 

2. 

Use the pie plates and c."»7«.ored tredges to fill in the 
missing numerators and denominators. 

3. 5/6 ^ /12 7. 4/8 = 1/ 

4. 2/3= 4/ 8. 4/6 = /3 

5. 2/3 = /12 9. 3/^ « 6/ 

6. 4/5 = /lO 10. 3/5 = 6/ 

11. Name tw equivalent fractions for 2/3 « 



Use exercises 1 through 10 to help you answer 
questions U and 12. 

12. Name two equivalent fractions for 3/4 = 



Suggested strategies s 

If you did activity 1 \rith the students, you night 
try letting them do this activity in small groups of 
three or fo\ir. 
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ACUVItJf 3: 



Suggested materials: 
vorksheet 

OLreotions to the student: 



^ H 1 

V ^ , 

(-H 1 ( 1 e — \ 1— I 

'^i t/? % Vg ' 

■ M < I I * M M I I I I / f I 



Use the drawing above to help you decide -vtich of the 
following fractions are equivalent. Place an equal 
sign (=) betvreen each pair of equivalent fractions. 
(D© nothing if the pair is not equivalent.) 



1. l/k 


2/8 


7. 


5/8 


, 10/16 


2. 3/k 


12/16 . 


8. 


6/16 


3/8 


3.1^^/16 


7/6 


9. 


4/16 


2/8 


^. 1/2 , 


3/8 


10, 


6/8 


12/16 


5. 7/8 , 


10/16 


11. 


6/8 


3/4 


6. 1/2 


8/16 


12. 


4/8 


6/16 



Circle the fractions that are in lowest termse 



Suggested strategies: 

1. The teacher shoald let the student become familiar vdth 

a ruler before doing this activity. 
?♦ Let the student use the ruler to help answer the 
questions. 



ACTIVITy^s 



Suggested materials; 
vork^eet 

Direstlons to the student: 



2k. 



Read the 
fraction 



I 



'.s there a\. 
lumber by vdiicl 
the numerator and 
^denominator can 
IQ divided 

\ 



no 



The fraction is 
in lovest terms, 
Ifrite it. 



Write the 
new fraction 



Divide both numerator 
and denominator by tho 
number. 



-j|^sSp)» 



Use the flow chart to help you complete the table. 



F raction 

6/b 
4/8 

5/10 
12/16 
9/12 
6/9 

. / lO 
i- /36 
U-'/.'O 

.10/^5; 



Number by ^rtiich both numerator 
and denominator must be divided. 



Fraction in 
lowest terms. 



Jiip/entoci stro.tot^i err 

otudentn sb.ouK] to ^^'^^nl•'■'\r m^.b flow rh.Tr t.irf^.. 
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ACTIVITY 6j 

Suggested materials: 

A set of 3^ cards ^Iith one of the following fractions 
on QAcli Cdx^di 

10/20, 18/36*, 4/12, 8/24, 4/6, 12/18, 4/8, 8/32, 9/12, 

12/16, 5/25, 6/30, 10/25, 18/45, 6/15, 30/50, 16/20, 

28/35, 3/18, 2/12, 25/30, 15/18, 2/16, 4/32, 9/24, 15/40, 

15/24, 20/32, 31/27, 6/36, 10/18, 35/63, 35/45, and 14/18 

One set for every five students. 

Directions to the student: 

tiake a grid like the one below on your paper. 





1 














1 



Choose any nine of the folloulng fractions and put them 
in any order you wish, one in each of the nine boxes on 
your grid. 

1/2, 1/3, 2/3, 1/i^, 3/^, 1/5, 2/5, 3/5, W5, 1/6, 5/6, 
1/B, 3/8, 5/8, 1/9, 5/9, ?/9- 

After everyone has completed filling in his grid, one 
person turns over one of the cards. Find the equivalent 
fraction in lowest terms to the fraction on the card and 
then check your grid* If you have the fraction in 
lowest terms on your grid, cross it out. If not, do 
nothing to your grid. Turn over the next card and repeat 
the proceedure* Tlie first one to get three in a rov7, across, 
dovm, or diagonally is the vdnner. When someone has three 
in a row everyone checks to be sure ho is right. Make 
a new grid and play -ain. 

3u g f ' e s ted strategies; 

1» You cnn make this a elates activity or play in Tiall 
groups, say four or s:i x students. 

2. If the students arc playing in groupb, you may have 
to read the directions vrith them. 

3. You can have several pridn dittoec3 on one i^aper for 
the stu<jnnts to use. 

Students ma^'' nend helt^ ox\ he^vj to fi 11 \n M^.e grlrl. 
Show thor. an exarrf^le. 
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COI PISTHINCY: Use the standard algorithms for the operations of arith- 
metic of Whole rational numbers* 

OBJECTIVES: 

1. After the student combines a series of objects representing 
the counting numbers, 1 through 9^ he transfers this skill 
to abstract numbers and adds the single digit numbers vocally 
or by writing according to the directions given by the 
instructor. 

2« The student will also, write the problem horia? ntally as in 
the equation form, as well as vertically, and designate the 
"addends ' ' and the ' 'sums. ' ' 

ACTIVITY 1: Combining groups to determine the total number of objects 

Suggested Material: Small squares of colorful plastic cut from 
scraps o' Naugaheid (which may be procured from an uphol- 
sterer) 

Directions to the Student: Represent the counting numbers 1 to ' 
_ _ 5 by placing some of the squares in rows of 1, 2, 3, k* S 
2 O Q U Q .squares, with the row of 5 squares on top and 1 square on 
_ _ the bottom. See figure at left. 
□ Q Q □ Combine, or put together, the squares in the lowest 

2 rows. How many squares are there? So you know that 

□ U □ 1 + 2 = . 

_ We call the numbers that were combined "addends" and 

□ Ij the new number that you have is called the ''sum." So 
when we combine (or put together) we are adding. 

Now add the next group to your new group. How many 
squares do you have? So 3 + 3 = 6, Wliat do we call 

this 6? _ and the 3 's are called • 

The next group is IJ.. Add it to the si .\ you already 

have. Now how many squares do you have? ^ The total 

number of all the squares is . 

We wrii e the problem using the numbers: 1 + 2 + 3 + U 
+ 5 = 15. Or we may write it vertically: 1 

2 

3 

14. 

f- 5 
W 

Suggested .Strategies: After about 50 squares have been passed 
out to each student, pause 5 minutes to allow them to play 
with the squares on their desks. Then start the activity 
as found under ''Directions to the Student." 

When the students have reached the sura of 1^, if they 
are still interested, let thera continue until all the digits 
have been added. If they are ready to finish adding the 
digits abstractly by using ohly the numerals, let them do 
so. Finish the lesson by havin;]^ them indicate the ad dends 
and the sum in the last operation. 



Q 



ACTIVITY 2: Addition by use of the Numberline, 

Suggested .Materials : A chalkboard tnpdel j^umberline or a 

transparency. A nuiaberline slide rule nay also be used. 

Direction t6 Student: Study the examples 'given here c.nd 

referring to the numberline, work the following exercise 
on the accompanying numberline. Be sure to fill in the' 
numbers and indicate the addends on the numberlind; also 
complete the number sentence by filling in the sums. 



Example 1 : 




Example'^^: 




3 + 4 = 7 



2 + U + J = 9 



Use Example 1: 

» \ ♦ 1 1 »— 1 ( 1 1 1 

1) 0 1 2 3 . ii- 5 6 7 8 9 10 1) 3 + 2 

2) 1 1 1 ^_4 > , , 2) 1 + ij. 

3) — » ' — I 1 ' — ' — < 1 » — ♦ 1 3) 5 + 3 

h) — < — • — ^ — I 1 — t — t 1 — I — I — ♦ — ii) 6 + 2 

5) — i — » — t — » — • — I — t 1 — ^—k — I — 5) i| + 6 



Use Example 2 : 
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Suggested Strategies: The attention of the student should be 
called to the fact that every unit must be just the same 
length as every other unit. If this activity Is «s»d in 

a class situation, a numberline d^-awn on a transpar^'ency 
can be thrown on the chalkboard. The students may write 
on the image produced; errors may be erased and the image 
will rer.iain for further work. 

The numberline slide-rule may be piirchased ready for 
use. In a full class situation, the instructor and students 
can easily make their own from two strips of cardboard. 

This is also an opportune time to give the students 
a review of the commutative property m d the associative 
property if proper exercises are given them and the students 
may be asked to make up some problems of their own. 



ACTI\/ITY 3: The Magic Square, an implementation to the addition of 
sincle digit numbors. 

Suggested Materials: A prepared transparency grid, also pencil, 
ruler and paper for each student. 

Direction to the Student: 

1, Draw a square with 9 cells and use the single digit 
numbers , 

2, Place the number 1 in the middle cell of the top row, 

3, By movijig diagonally up to the rigt^t begin to fill in 
the other spaces, but this puts the number out of the 
square, VJhen this occurs, sip.ply drop to the last 
cell in that column or row. 

Move dia,3onally from 3 up to the right, but that cell 
is already occupied, IVhen this occurs go back to the 
starting point (in this case 3) and put the number U 
in the cell below the 3« This rule also applies if 
you move out of the square on a diagonal. 
5. Continue until all cells are filled. Now check for 
accuracy by adding each row, each column and each 
'jiagorif!l. I.j; the r.um the same in each cane ? 




6. Repeat in Figure 2- 



30* 

?• Repeat, but begin with 
the number 2 and continue 
through the number 10, ' 











1 











Suggested Strategies: The center cell will be l/2 the sum 
of the adjoining cells in the row, column, or diagonal. 
These same rules will hold for all squares having an 
odd number of cells. Consecutive odd numbers, even 
numbers, or multiples of a number may be used to fill 
the cells. 
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COfi^BTENCY: Addition and iubtrtotion f aot^ 

OBJECTIVES: Ihe student will be able to state addition facts of 
nmberals 1-10 • 

The student will be able to state subtraction facts 
of one digit numerals from numerals less t^ian 20* 

ACTIVITY 1: Build an addiUon sUde rule. 

Suggested materials: 

Construction paper size 8 x 11 i 

or manila folder, pen or pencil, 12 inch ruler, 

Dlroctions to the student: 

1. Cut a strip of paper from the construction Paper 
or from the manila folder ^ inches wide so you have 
■ a piece k inches by 11 ^ inches. 



8" ! IX 

« 

u 



^cut here 



n i " 

2. Ctit a second strip 2 inches vide. 

3. Cn both pieces of paper, mark off units of j inch. 
Draw a line lengthwise > one inch from the top on 
both pieces* See diagram 1. 



Diagram 
1 



11 



4, Leave the first space blank on both pieces. Draw 
a red dot in the second apace of the 2 inch stxdp 
and draw a black dot in the second space of the k 
inch strip. Starting in the third space on both 
strips » write the numerals l<-20 in the successive 
spaces. See diagram 2. 



Diagram 2 



5. Fold the h inch strip along the line draw 1 
inch from the top so that the numerals -wiLl be 
in the front. See diagram 3. 




Diagram 3 

6, ^/e will call "this the "rule" of our slide rule. 
Place the 2 inch strip on the fold of the ^ inch 
card. This is the "slide" or your slide rule. 
Your completed slide rule vdll be as in diagram ^, 



/ 1 :'1T17". 

W7 



/ 



i i- 



Dir3r:rnm ^ 
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ACHViTY 2r Adding one digit numerals 

Suggested materials: 

The addition slide rule oonstructod in Aotivity 1, 

Directions to the student: 

Assume we vrant to add 4 and 5* 

1, Place the red dot of the "slide" above the numeral 
4 on the "rule," 

2, Read the numeral on the "rule" below the 5 on the 
"slide." This numeral is 9» thus 4 + 5 = 9. 

See diagram 5* 

Diagram 5 







* 


















// 


t>. 


0 




/5 




/7 










s 


^ 1/ 































3* Find the following sums using your slide rule* 

(a) 7 + 5 ^ (c) 9 + 8 

(b) 6 -f 2 (d) 3 + ? 

^i-* Wake up some problems of your own* 

Suggested strategies; 

The teacher may use the slide rule for oral practice or 

may have written expercises on ditto paper for the 
student to complete. 

The teacher should stress the importance of aligning the 
blocks on the '-slide" vath the blocks on the "rule." 



ACTIVITY 3t Subtracting one digit numerals from numerals less 
than 20. ' 

3up;pested rratex^ials: 

The addition slide rule constructed in Activity !• 

recti on s to the student: 

!• Assume we want to subtract c from I3e 

a. Place the 13 on the slide above the 8 on the rule. 

b. Head the answer 5 on the ^'sljde*^ above the black 
dot on the "rule.'' Thus 13 - =^ 5* See 
dia(T;rain 6. 

Diagram 6 



\ 



I I 
/// 

f 



• 3^. 

2. Subtract 6 from 9 

a. Plaoe the 9 on the "slide" above the 6 on the 
"rule." 

b. Read the answer 3 on the "slide" above the black 
dot on the -'mle." Ihus 9-6=3. 

See diagram 7. 



Diagram 7 




3. Use your slid© rule to find the difference of the 

following: 

(a) 18-9 (c) 15-6 

(b) 14-8 (d) 13-2 

4, Make up some problems of your ovm. 

b'ugi^ested strategies: 

The toacher may use the slide rule for oral practice 
or may have written exercises on ditto paper for the 
student to complete. 



CaiP£T£NCY: Use the standard algorithms tor the operations of arlthmetio 
of whole rational numbers 

OBJECTIVESJ 

The student will find the product of any two numbers between 

5 and 10 , given (knowing) the multiplioataon facts up to 5 x 5 
and the addition facts* 

ACTIVITY l8 

Suggested materials J 
= None 

Directions to student: 

Here is a way some people in Europe multiply two numbers that 
are between 5 and 10, 

Pick two numbers be tureen 5 and 10, say 6 and 9« 

6 X 9 is how many? 

To find the ans^rer, think 6 is 1 more than 5. Bend 1 
finger doi-jn on your left hand. 

Nine is 4 more than 5« Bend iJ- fingers dotm on your right 
hand. 

Your hands should now look like "Uiose belows 




The minibor of fingers "bent down on "both hands give's th0 tens, 
\* So the ans^jer Is 5 tens and some ones* 
\ • Waltiply the unbent fingers on each hand for the ones. This 
\glves as 4 X 1 = 4 ones, 
^e answer is 5 tens and ^ ones 

Let's try another example, 
7 X 9 « ? 

7 a 5 +2-, so bend 2 fingers down on your left hand, 
9 = 5 + ^» so bend 4 fingers down on your right hand. 
Your hands now look like this 




6 fingers are do\m. This gives us 6 tens, 

3 fingers are up on one hand and one on the other. This 

gives us 3 X 1 = 3 ones, 

nine answer is 6 tens and 3 ones or 63, 

Therefore 7 x 9 = 63, 

Remember ; 

1, Rend fingers dom for extra numbers over 5, 
2« Add the number of bent fingers to get tens ansvrer, 
3, Kultiply the number of unbent fingers to get the 
ones answer, 

Uov tryr. 

6x7 Bx9 7x7 9x9 7x9 

8x7 

(Tested stratenios: 

Tliis activity can be extended to inoludo the 5^s, but the 
addition becomos a .little more mimborsono. 
For example: 5x7 has 0 fingers down on tho left hand, 2 
fingers dovm on the right hand. This gives uc two tons plun 
^ X 3 = 15 ones. T;jo tons and 1^ ones is 35 vjhioh is 5 x 7. 
The same is true for 6x7. 4 / , 



ACTiyiTr 2: \ 



Suggested materials: 
None 




6x9=? 

To find the ans'vrer,. place the finger numbered 6 against the 
finger numbered 9 as. sho-wn below. 
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Close all fingers below the 6 «nd 9* Tour hands now look like 

this: 




Ttie total number of open fingers gives us the number tens in 
our ansv/er. There are 5 tens, 

Multiply the number of bent fingers in one hand times the 
number of bant fingers in the other, Tiiis gives us the niimber 
of ones in the ansvrer, ^ x 1 = 4 ones 
The answer has 5 tens and 4 ones or is 54. 
So 9 X 6 = 5^ 



Fi.nd 6x7. 

I7e touch finger 6 on one hand against finger 7 on the other 
hand. Your hands look like ttiis: 



>«-. 
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Close all fingers below 6 and ?• Your hands now look like 
thls« 




There are three open fingers so there are 3 tens in oxir answer 
There are 3 fingers closed on one hand and 4 on the other ♦ 
3 X 4 = 12 which gives us 12 ones or 1 ten and 2 ones, 

3 tens and 1 ten and 2 ones gives us 

4 tens and 2 ones or ^2, 

So, 6 X 7 = ^2 
Nov/ trys 

7x7 6x8 7x9 9x9 Bx8 

7x8 

3up,pested strategies: 

iXost of the problems will v/ork like the first example, 
Exuimplo 2 is the only one that \rill give you ten or more ones* 
'That is v;hy it is shown ♦ 



COHPSTESICYt Oporatlon «nd IVoparties 

Use the standard algorithHiS for the operation of arithmetic of 
i^hole rational numbers* 

OBJECTIVES* 

The activities in this packet satisfy the following behavcrial 

objectives: 

1, Given a simple multiplication problem f the student 
will be able to giv,e an inverse relationship and find 
the answer* 

2. Gi7en a simple division problem, the student wiLl bq 
able to give an inverse relationship and find the 
answer* 

3* Given a simple division problem in which the divisor 
and dividend are only one number, Idie student can 
find the quotient* 

^* Given a division problem in one of three forms, the 
student can recognize which member oA the problem 
is the divisor, and 'vAiich is the divi|dend* He can 
solve the problem* 

5» Given a division problem in which the divisor is a 
one digit number and which has no remainder, the 
student can find the quotient* 

6* Given a division problem in which the <Ji visor is a one 
digit number and which has a remainder, the student 
can find the answer* He can write the quotient 
quotient showing the remainder as a fraction* 

7^ Given a division problem with a tvro digit divisor- 
units digit less than 5f the student can find an 
answer* 

8* Given a division problem with a two digit divisor— 
units digit equals 5> the student will find an 
answer* 

9* Given a division problem with a two digit aivisor— . 
units digit greater than 5$ the student will find 
an answer. 



Suggested strategies for all of the Operation and Properties Unltss 
Each level of development in this unit has a behavorial 
objective, 

'fOrksheets prepared have no more than ten problems. 
The problems have boon selected so that the columns are 
of compai-able diffjcultv. 



Explanation of the Worksheets in the Uhltt 

Ih© worksheets for this unit with the oxooption of Activity 1 
are ten problems long# Ihese ten problems have been arranged from 
the simple to the more dlf flooLt. Problem number 10 on scHne sheets 
can be a review problem or a problem introduolng new material* 

TtiB problems are arranged on the sheet in such a way that the 
odd numbered problems are comparable with the corresponding (across 
the page) even number* Ihls is done so the teacher may use only' 
half the sheet at a time* 

The worksheets are made up of three types of problems* 
1* Those ^ri.th remainder (0)—"even problems" 
2* Those with remainders 

3* Composite page --made up of both types 1 and 2* 
These various type^ will ba designated on the teacher 
strategy pages dealjng with each activity* 

Bonus pages are also included for use at the discretion of the 
teacher* 

Teacher strategics: 

There are several ways that the worksheets in this unit could be 
used in the classrooin* 

T^ype 1? 

1. A concept could be Introduced by the teacher* 

2. The teacher then wor^:s several problems using the 
concept, caLling on the student when possible for 
responses* 

3* The students are given a problem or several problems 
to work. The teacher then acts as a monitor watching 
how the student works, helping when necessary, 
encouraging if needed or re -explaining the idoa being 
used, Tiorking through the problems \dth the student, 

^, The correct solution can be placed on the board or 

overhead. Ask the students to compare their work with 

the correct solution. 

The following questions could be asked. 

a. Does your problem look like the correct cioluticn? 
(If it does, offer a word of praxse as these 
students usually need reinforcement of the feeling; 
one gets from being correct,) 

b. If your problem does not look like the correct 
solution, iJhere does it look different? 

c. Ask those students who do not have the correct 
answer to raise their hands and the teacher 
should work through the incorrect problems wn+h 
the student. 




\ 
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d. When all htve a tfuffiolent understanding and 

seem confident 9 give the students a worksheet. 
Have them fold It in half or present It already 
out in half. Instruct them to work these five 
problems and aheok their answers. 

e. When all have finished have then hand their 
worksheet to a fellow student. Bach student will 
now check the work of another student. If they 
find errors in the work» they must a:Q)lain to the 
other student where he made his error. Ihe grader 
should ejtplain how to correct the problem. 
Verbalizing aeems to help their understanding. This 
often can become an argument time and the teacher 
THill have to be alert to this and step in when 
necessary. 

f . The correct solutions are made available to the 
student and they can then compare their checked 
vrork with the correct solution. The teacher could 
answer any romairAng questions. 

g. Give the other five problems and these can then 
be graded or handled as the teacher desires. 

The worksheets could be handled as a timed drill. Givim; 
five of the problems first as practice drill and then 
the remaining five as the "real" thing. 

Type Ills 

They could bo handled as a review expercise for those 
who already feel competant and do not need the intensive 
practice. 
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OBJSCtlVES: 



^3* 

1, Givon a simple multiplioation problem the student will 
be able to give an inverse relationship and find the 
ansuer« 

2, Given a simple division problem, the student will be 
able to give an inverse relationship and find the 
answer. 



ACTIVITY If 



I 2 3 h 



9l 



1 



Suggested materials: 

worksheet for mlti plication grid. 

Suggested strategies: 

This activity has been planned as an activity for the 
entire class* It is possible that the activity is too 
easy for the class, if it is it could be omittod. 
Have, the students fill in the maltiplicatlon grid ea^lain- 
ing that the product in any empty box is the result of 
multipiying together the number which leads the column 
and the number which heads the row in vrtiich the box is 
located* It is suggested that a transparency could be 
made df the multiplication grid and the discussion of 
these problems could be accomplished by the use of this 
prid on the overhead. 

VJhen the table has beer\.. completed the following conversation 
conld take place between the teacher and students or student. 
Teachers "If I ask you the question, Wiat is ^5 5 ? 

(This should be put on the board) We could find 
the answer in our chart. Locate a 5 in the 
table. It can head a row or lead a column ♦ 
If you have located the^ 5 ^ich leads a column, 
run your finger down that column until you 
locate ^5. IJow to find the anr^er to our orif;inal 
problem ^5^5$ you shoud move your finger to 
the left in the row and locate the number which 
heads that column," 

The above procedure could bo carried out several timer, 
uiitjl the students are familiar ^rith it* The teacher 
could then continue by asking several students in the class 
other simple problems, \hen all seem to understand how th^ 
ch;irt works the teachor night say, 
Teai.cer j:''Roinemher , when we filled in this chart v;r. 
wero urAng what operation?^' 

iiopefully the response from the students xrlTl be 
rv.il ti plication, Tlien tlip teacher .should nontinuo — 
^'•Vihat opar;?tn on are v;e using noxj?*' 
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Hio toachor cwitlnuosj 

''There seems to be a relationship betmen multiplication 
and division* Can anyone tell me v^at they see?" 

Responses may vary but typical responses will be: 
"One seems to »undo» the other." 
"Eivision is part of a multiplication problem," 

The teacher then could C( elude the discussion by presenting the 
idea that division is the inverse operation of multiplication. Also 
she could present the student with the idea that by effectively 
using this chart of multiplication facts, a student can divide. 
What the teacher is trying to get the student to see is that 
division (with zero vemainder) is the renaming of a. product and 
one factor in terms of the missing factor. 

As much practice as the teacher thinks is necessary should bo 
given. It is suggested that the teacher works with chart and 
student until they seem proficient. She should stop before boredom 
sets in. 

This activity could also be used on an individual basis with 
students that are unsure of their facts, or as a review. 




Instructions: hultlply to fill in the boxes. 
Lxanple; ^ x 2 = 2 in rov x ? in column 
3x3-')$ 3 i^^* ^ow X 3 In coluim^ 
h X ^ IC, etc. 
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ACTIVITY 2s 

Suggested materials} 

Colored rods of different sizes. These can be prepared by 
the teacher by using a ditto master and colored paper. 
Suggested siaes? 12 inch rod 

10 inch rod 

8 inch rod 

9 inch rod 

.2 inch, 4 inch, 5 inch, 3 inch, 
1 inch, 6 inch 

Directions to the student; 

1, Select a 12 rod, 

« Question: How many 4 rods can you use to completely 

cover tha 12 rod? 
[■tltQ a problem which shows this relationship. 
Examples Possible student responses: 
3 X '■4' = 12 or 
12 -f 4 = 3 

2, Select a 10 rod. 

Question: How many 5 rods do you use to cover the 

10 rod?^ 

Write a problem which shows what you have done. 

Suggested strategies: 

The above procedure could be continued by the teacher for 
as long a time as it is felt the students need to 
comprehend the concept— that division is the renaming of 
a product and 1 factor (multiplier) in terms of the 
missing factor. 

This activity could be conducted witii just part of the 
class as a remedial exercise for those vho cannot get the 
concept from the original discussion or it could be used 
as an introduction to this section. 

The rods can be used very effectively on tho overhead. The 
manipulation of them shows up quite clearly and it can be 
an effective method of presentation to the whole class. 

A worksheet for thr. s type of activity could bo constructed 
and students could v;ork on this at their seats usinp this 
as a math lab experiment. 
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ACTIVITY 3: • 

Suggested materials: 

Colored rods as indicated in Activity 2, 
Vftiole number lines 0-20 

EdLrections to the student: 

On the number line place a 12 rod so one end touches 0. 
Below the number line place as many 4 rods as are 
necessary so the ^ rods are as long as the 12 rod. 

How many 4 rods have you used? 

l^at number on the number line is at the end of the 
12 rod? 

I'htt number on the i.im'ber line is at the end of the 



How many four rods did it take to make a rod as long 
as the 12 rod? , 



This problem can be stated tvro ways* 

le Three ^ rods = one 12 rod 
or 3 X ^ = 12 

Tliis is A V problem. 



b\iggested strategies^. 

Have the students make five problems of their o\m using 
the rodse Have them wite the problems which they have 
made using the rods asn 

1. multiplication problems j and 

2. division problems ♦ 
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. ACTIVITY 4i 

ti 

Suggested materials: 

Centimeter grid paper or grid paper the teacher or 
student may make or have in the classroom. 

Directions to the students 

Place numbers on the grids from 1 thru 50. 
Cut the grids and paste or tape the strips on paper 
together in such a way that it looks like this. You 
should have the numbers from 1 thru 50 in a straight line. 



1 


2 


3 


4 


— — 1 

5 


6 


7 


3 


9 


, 10 


11 1 12 


13 


14 


15 


16 


17 


18 



Using the strip of paper you may solve d^-.xsion problems 
this way, 

15 - 5 - 

Take your strip of paper. 
Look at the numbers 1 thru 15. 

Can you fold these 15 numbers into strips with 5 numbers in 
each strip? 

How many equal strips are there? 

Did you find 3 strips of 5 squares each? 

You have just found the answer to the problem 15 -i- 5 ~ 3 

Hero are some problems for you to solve using your long 
strip. 



1. 


16 V 


k = 




25 - 


5 = 


3. 


50 -V 


10= 


4. 


18 ^ 


6 


^. 


^9 ^ 


7 = 






y = 


y. 


yj ■■ 


r — 


• 


liT) ■: 






i; r 


3 - 










OBJECTIVES; 

1. Given a simple division problem in vhich the divisor 
and quotient are only one digit, the student can find 
the quotient* 



ACTIVITY 1: 



Suggested materials?: 

worksheet containing 50 simple division problems. 

Suggested strategies: 

Ihe teacher administers drill of basic division facts* 
Time limit 10 - 15 minutes dependent upon the teacher's 
understanding of her class. Inform the student that ho 
may use his grid if he needs it. Sinoe this type of student 
often lacks self confidence, a simple tool such as tliis 
can help thorn gain oonfidonce. Ifost mil find the grid 
is not noeessary. 

l^on the drill has been completed, grade so the students 
may see how thoy have dc.io. For those i/ho the teacher 
feels need further work on these simple problems, she 
should review the work on the grid and then give these 
students the second vrorksheot of this activity. A 
second worksheet couLI be used as a review sheet if needed. 

The student could use any of the manipulative tools 
described in the prior unit to find the answers. If this 
is done, it may be necessary to remove the time .limit 
on the Ghcat. 
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nivide: 
24 -r 4 = 
42 T 6 = 

9 V 3 = 
7^7'- 
63 V 7 = 

10 -r 2 = 

72 T 7 = 
49 V 7 
3 V 3 = 

72 V 8 = 



Activity 1 
worksheet A 



30 -r 6 = 

.16 V 2 = 

56 V 8 = 

6 V 1 = 

48 v 8 = 

5 V 1 = 

20 r 5 = 

14 -r 7 = 

20 T 4 = 

54 V 6 = 



24 T 3 
81 T 9 
12 T 4 
? -f 2 

10 -r 5 

64 -V- 8 

12 V 3 

25 5 
9 V 9 
7 -r 7 



3-^1 = 

30 V 5 = 

36 ^ 9 = 

72 -f 8 = 

54 V 9 = 
3 V 3 - 
^? v 7 = 
10 -f 2 = 



63 

28 



7 = 
4 = 



28 

8 

36 

15 
24 

36 
36 
54 
16 



v 7 = 

V 2 = 
■f 4 = 

- 5 --= 

^ 6 - 

. 9 = 

V 4 = 

r <) = 

3 = 
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Activity 1 
Worksheet B 
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Divide 
18 -r 2 = 
21 -r 7 = 

6^3 = 

35 -i- 9 = 

6 4-2 = 

36 4- 9 = 



12 

9 

30 



6 = 

9 = 
6 = 



16 ^ 8 
32 4- 
40 4- 8 
3-^3 



45 



10 

63 



2i 



6 -i- 1 = 



^it -r 



5 = 



4 4-4 = 



5 
9 



4 -f 3 = 



15 

72 
14 
24 
18 

24 -r 3 = 
4 

27 

30 
25 



7 ^1 = 

54 V 9 = 
2 4-1 = 
4 -r 1 = 



45 



42 
24 
12 



9 =^ 



36 V 4 = 

14-1 = 



6 = 
4 = 

3 = 



35 -s- 


5 = 


48 V 


6 = 


40 -f 


5 = 


23 -r 


4 ^ 


8 V 


4 = 


72 V 


9 = 


32 T 


8 = 


9 


3 = 


26 4 


7 = 


64 V 


8 = 
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OBJECTIVES: 

Given a division problem in one of three forms, the 
student can reocgnizo which member of the problem is 
thg divisor, and ^;hich is the dividend* He can solve 
the problem. 

Suggested materials: 
Worksheet 
Dictionaries 
"B" encyclopedias 
Simple I lath Books 

Directions to the student 
Cn the worksheet. 

Suggested strategics for the uniti; 

The teacher should have in the room, dictionaries, 

encyclopedias (d), or othar Math Books'. Cn the board 

or on a transparency place these words: 

Divisor 

DividGnd 

Quotient 

Have the students using the means available in the rocr. 
find and VTrite a definition or give an example that 
explains these terms. Have them locate these terms in 
a division problePi. The teacher could then have the 
students present their discoveries to the class, by 
putting them on the board or by using the overhead. 

If the student has located these terms in a problem 
using this symbol have them locate the terms in a problom 
of form -r and a fraction. 

The v;orksheot acoonipanying this activity has scrre problor" 
that they can illuGtrcxto thoir knowlod{';o. 

\jhe.n they have those factr; in mind rofor back to the rr.i J 
and liave tho students renomber hox; they found thol: .'^nniror 
f.hei; load tiion to see hh.^t t.he dividen^i is actually a ]>vo'> 
thun tho cl:ock for i vision prob.lo*r i a mul ti o.l i ni t ; r>i 
1 r(^Mor^ nsinr the di-ii.^or x ttio quctiont. 

'""n^^orr: tho -1u^:Mr:tf: thai all cl\vis:r-^ii }--rob * • >^.r; r\]^'\\[ ! 
'^hcf^C'^'i^ ^h i s I '!U^rro(lu t*o act.n ar: a ro Vi.ff^'^'t.^ni^on t i^!' 
r:M M.i^Ii oTii ion r\r(\ r\l'^o I'^jlp:* -^i.n/w t-mI r-,v.p^' :r->v:^ 
i.^oy cmi toil vloti^or +h^>"ir a.nr'.'or ) :■: ^^crrof-t. c^r r.* ^, 
.r rhr^r-k tloocni't rivo h.o rvirrool an:""o>*^ rotuT'r *. ■ 
i i V op. i.-rol lon^ *rf!fu-; v i\ ! tr" '^.■'•):> ^ 



Activity 1 
Worksheat C 



Ifrite a definition of s 

1, Ei visor 

2, Dividend 

3, Quotient 

« 

In the follo^ang examples name the divisor , the dividend and t]ao 
quotient^ 

Check each problem* Chock 
1^ k ^ Z ^ 2 = divisor . 



^ dividend 
= quotient 



2. B rr: k divisor 

Z 

^ = dividend 
~ quotient 

3. 6 3 = divisor 

______ = dividend 

^^^^^^^^^^^^ ^ quotient 
> 1 ^- 6 - 

3 - 

1 >^ 



'.iorksheot C 

Chook 



6. 25t5=5 

5 = _ 



Write and solve one division problei/i vising these signsJ 

7. ; 



8. 



Check your problems: 

7. 8. ' 9. 



\ 



OBJBCTIVBSj 



55. 

1, Given a division problem in which the divisor is a 
one digit number and which has no remainder, the 
student can find tho quotient. 



ACTIVITY Ij 



Suggested materials? 

Examples of division problems 
Wdrksheots for students 

Suggested strategies: 

Introduction to Activities 2, 3» and 4. 

The teacher should inform the student that the problems 
in this activity have remainders of zero or as the student 
may say-- "Come out even," 

The teacher should also remind the student that each of the 
problems in the accompanying wrksheet require a chock* 
Work these examples or similiar examples with the studentc. 
Some of the students may know who to do these problems* 
Lot them have an opportunity to show how to do these 
problems* They could do them on the board or at the 
overhead* Some may not even need those expercies and 
should bo given some more difficult problems* 

E^jimple problems 5 

1* 



3- 



19 
0 


19 


2. 


8 )9l 

8 

16 
16 

0 


12 

X 8 


9 JU?" 
9 

Z7 


13 
X 9 
11? 









27 



0 



The teacher can point out in tlio oxanplos that dj vision folloi;5 a 
l)attoi^n* i*e^ 

ooc example < ~ scnie number = to 7 or smaller than ?♦ 

^ X 1 - 



Mhich is too lar^.e, honcn tho nu'-inr I 



56. 

* • 

Z. The 1 is placed above the 7. It is possible to 

explain the placing of 1 above the seven by reminding 
the student of the procedure used with the grid. Tho 
student should be encouraged to think through the 
multiplication problem 1 x ^ ^ ^ and places the 4 
beneath the ?• 

3# The problem is now one of subtraction of 
7 - = 3. 

Now the student must deal i&riLth a new division problem. 

36 V 4 = or 4 X = 36 or = 9* ' 

He may refer 'to this as "bringing dov,Ti the six," to 
make the number. If he chooses to stop at this point 
^omind him that wo are looking for two numbers ^/hose 
product is 76. IF ho stops hero before bringing dox.^ 
the six he has only the produce ^. 

5# IIo thon siibtracts 36 or 9 x ^ from 36 and his problem 
is finished. 

6. Encourage him at this point to look at his problem. 
Discuss with him how he knows v/hen to stop dividing. 
Tl-iis xrill be discussed more later. 

lie can bo encouraged to think of the pattern of division— that of 
multiplication then subtraction until as in these specific cases, 
the subtraction result is zero or as he may say, "It came out even. 

Iditional work; 

wUpinestod materials^ 
Worksheet 

I.Lrc^tionr. to the frtudent: 

introduction to Activities ?^ 3^ and 4. 

^'.ir 'er;i.»> ' 53tratorieti: 

Tno folloiri.n{7 exercises could be used as bonus ratorial 
or included as part of this activity. Some divisibility 
tontn ^^re more obvio\is than others. It is svif^f^ested tlx^t' 
n toacuier dotorrrin-'^ on Ihe bac.is of her students the 
iesl? or te^?t v;hich siie rods her students can hnndle„ 
Ifione tonts have hoc:n cla^-isifi'jd accordin^j; to studcrit 
ab'i Lit^7^ 

: r-vr* 1 7 I/i V ! r;nbi 1*': 1 V tos'^s ''.r ?. on^l 5* 

lnv';l .: 1 !y1 ;.i r":l * 1 i ty hcnt3 .for 3 ■'^^^^d 9» 

:.:vcl 111 :/ r^a,: ly toctn for G, -rJ 

r-Tiec^ ^'or l. : or.-i r/iv ^^o sta'.od but. -tho :;h\vdcnl r'.r * 
: ' \.. 'r-c r'*:l:od c^r. "l.o ror^.o^Lbei* it as ctntc-i* or J^ ^• 

■ r''i!0 riry':"! * \ ;**ivon iTid Ihoh L' o f>i.*i J"-!*;! f" b i 

■ '( t.hro'M'^r. ■ ''.ri Lli the t<>ac!^or 1 ^'f'nro \;or::'.r:' ' » 




AotiviV k 

Worksheet A 

Divide and check: 

8 JiT" 2 J66 



9 HI? 5 J 125 



6 



7 J 392 




Activity k 
'fork sheet B 



Li vide and Check: 



5 JblO 



8y8?2" 



4 )672 



3 ) 75693 



9 J 90^0 



) 



I 



ACTIVITY 2: 



59 



Suggested materials: 
worksheet 

Suggested strategies: 

Level 1 A. Divisibility Test for 2* 

A number is divisible by 2 only if it ends in 0, 2, 6, 
or b. The teacher can use the above and lead the student 
to the idea or remind him that 0,2, 4, 6, or 8 are 
even numbers and thus help him state this rule simply ass 
All even numbers can be divided by 2 evenly* 

Level 1 B. Divisibility test for 5* 

A number is di\n.sible by 5 only if it ends in 5 or 0. 
Fere the teac}\cr can use noney as a way of presenting the 
topic or .he can choose to take the basic multiplication 
facts for 5 and lead the students to the fact that the 
products all end in 0 or 5 and tlius the rule. 



Additiwj^d material— Divisibility Test (2,5) 
/ Level I 



60. 



1. Can 2 divide 8352? 

2. Can 2 divide 5B796? 

3. Can 2 divide 675V 
Can 5 divide 675*? 

5. Can 5 divide 976,000? 

6. Draw a circle around the following nuinbers which can be divided by 2. 
7^2 73 28,^65 764,750 

7. Draw a box around the follomng nuinbers which can be divided by 5. 
687 9050 5,275 28,206 



61. 



ACTIVITY 3s 



Suggested materials: 
worksheet 

Sut'igosted strategies? 

Level 2 A. Divisibility Test for '3. 



A number can be divided evenly by 3 if the sum of its 
digits is divisible by 3. In presenting this rule it is 
feasible for the teacher to return to the basic multiplication 
facts and show the above is true. State the rule after 
enough examples have been worked so that the student 
understands the concept before presented •vjith the rule. 



Level 2 B, Divisibility Tost for 9. 

A number can be divided by 9 only if the sum of the digits 
can be divided by 9. 

At thi£5 point porhaps tho student has already discussed 
this particular characteristic of 9 when he was multiplying. 
It would be very easy to then proceed to the rule. If 
he has not, then the teacher again should help him see 
the concept before the words or rule are before him. 



AcldiUonal inateriaI--Eti visibility Test for 3» 9. 

Level II 

1. Can 3 divide 83,592? 

2. Can 3 divide ^^68? 

3. Can 9 divide ^68? 

4. Can 9 divide 83, 59?^ 

5. Can 9 divide 117? 

6. \Yrite three numbers vihich can be divided evenly by 



7. W^ita three numbers which can be divided evenly by 



ACTIVITY 4z 
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Suggested materials: 
worksheet 

Subbested strattjgies: 
Level III 

These topics were placed at this level because their tests 
are two fold* i*e* Two criteria for divisibility are 
needed. 

The teacher may need rtany more examples in these cases 
before the student is satisfied that the rule works. 
Always be sure to present tlie concept prior to the rule* 

A, Divisibility Test for 4^ 

Criteria 1.--Th3 number must be an even number i, e* 
0, 2, 6, 8, 

Criteria The number represented by the last two 
digits is divisible by 4, 

3* invisibility Test for 6. 

Criteria 1» — The nimber must be an even number. 
Criteria The sum of the digits of the number can be 
divided by 3» 

C. Divisibility for 8. 

Criteria 1,— The number is an even number. 
Criteria 2.~-The number represented by the last three 
digits is divisible by 8. 



AddiUonal material— ^visibility Test for 4, 6, 8, 

Level III 

1. Can 6 divide ^3,765? 

2. Can 6 divide 9,726? 

3. Can 4 divide 8,500? 

4. Can k divide 832? 

5. Can 8 divide 832? 

6. Can 8 divide 5j952? 

7. Name a number vjhich can be divided evenly by 8. 



8. Wlte a number which can be divided evenly by 4, 



9. 



life'ite tv/o numbers which can be divided evenly by 6, 
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OBJECTIVES: 

!• Given a division problem in which the divisor is a 

one digit number and whioh has a remainder, the student 
can find the quotient, 

ACnVITY Is 

Suggested materials J 
worksheet 

Suggested strategies: 

At this point the student should have a basic understanding 
of the concept of division. 

The teacher should at this time work with the student 
until he gets in mind that remainders in division problems 
must be less than the divisor, i.e. If the divisor is 6 
possible remainders are 0— problem even or 1, 2, 3 > ^> 5* 
This helps the student to be watchful of their subtraction* 
If in subtracting their result is greater than the 
divisor, they have not selected the correct multiplication 
problem. The student then should return to his problem 
and find a larger product. 

The students should be shovm that the pattern of check- 
ing the problems has now changed, since the product of the 
quotient and divisor v/ill not be as large as the dividend. 
They can then be shorn that by adding the remainder to 
this product they should arrive at the original dividend. 

Fractions may be introduced as a method of witing the 
remainders, i,e, remaindor 

divisor 

Pefer back also to one oP the three ways of witing a 
division problem— that a fraction is also a division 
problem. Reducing the fraction can be left as an optional 
activity depending upon the ability of the student, 
Tlae worksheets aoconp.inying this activity may be or may 
not be adequato. Additional worksheets could be Ravon. 
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ACTIVITt 2: 

Suggested materials: 

Colored rods as used in other activities. 

Directions to the student: 
See the worksheet. 

Suggested strategies: 

This is an activity using manipoilative means vjhereby the 
student deals with the concrete with the expectation that 
the student can take this activity and vdth the help of 
I tlie teacher, other students or by himself, he can make the 

transference from the concrete to the intuitive stage of 
understanding of the concept. 

This activity could bo used by tha teacher on the overhead. 
The manipulation of these rods shows up very clearly when 
used in this fashion. 

Instructions to the students 
Select a 12 rod. 
Select a 10 rod. 

Does the ten rod cover the 12 rod? Find a rod you could add 
to the 10 rod which makes a longer rod covering the 12 rod. 
Is it true that a 10 rod plus a 2 rod cover tlie 12 rod? 
You have formed a division problem which looks like this: 

12 T 10 - 1 with 2 left over 

or 1 

10 nr 



10 

or 12 = (10 X 1) + 2 

IVy the.-o problems r 

1, Select a 12 rod. 
w;elect tv70 5 i^ods, 

E:^lain i/hat happ«vns when you try to cover a 12 rod 
iTith t\;o 5 rods. How much is left over? 

Fill in the blanks in this c3ivis1on problem^ 

n 

/• r\v "throo c^ri'^?* coribinatic^ir; of rods :in v;hioh r:rr.o 
the (^rlp^inal V(-fi in *lo^*t c^vp.r. '.irito your cii vision 
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ACTIVITY '3 s 

Suggested materials? 

Nxmber lines (1 • 15 or 20) 

Suggested strategies s « 

This activity could be used much like those in Activity 1, 

Directions to the student? 

On the number line locate 15. Draw a circle around it. 
Draw arrows to show how many ^*s there are in 15. i.e. 

^ 0 1 2 '^^T^T^ 9 1^1^ 13^^^^ ^ 



How many 4« s are there? 



How many spaces are left over? Draw a box around them. 
The number 3 is left over. 



Is it true that (4 x 3) + 3 = 15? 
A division problem which says the same thing is; 



12 
3 

The three which you found to be "left over" is called the 
remainder. 

Try these problems on a number line and vn-ite a division 
problem. 

1, Draw a dot at 20 on the number line. 

Draw arrows to show how many 3's there are in 20. 



< .Q . ^ ^ 3 ^ ^ 6 



20 



"7 



How many 3's are there? 

Were there any units -'left over?" Hov; many?_ 

Write the division problom. 



?. , Sitrdlai' probleiHG could bo const ruot.ec] by the toacher for tbo nbicloiit 



ACTIVITY ift 

Suggested materials: 
Grid paper 

Ed.rections to the students 

1. Here is a division problem 20 t 6 = . This 
problem has a remainder. 

On the graph paper, draw a heavy dark line around 20 
boxes. Number each box. 























•id/ 
















( 


■ 




19 


20 






1 





Take a colored pencil and shade in as many groups of 
6 as you can find. How many squares are left over? 
The number of squares left over is the remainder 
in this problem. 

This can also be done by cutting the grid into 

pionces and pasting them into a long line, then 

fold then every six squares leaving two left (remainder) 

over. 



1 



Activity 5 
Worksheet A 
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Divide and check: 



8 



JIT 



k)$7 



7)786 



6)877 



3 ) 13^2 



2 J 685 



9 ;3"W9>^o 



5 ;625'^ 



'.' ; .'1,577 



^ '4 r,'' 



ERIC 



Activity 5 
V/orkshoet B 



Divide and Chock: 



5 J . 3 ; 31 




7 ^ 35^0 



Activity 5 

Bonus Activity 
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1. 




'I'i' 


2. 


3. 

• 


1, 


• ;:• f ^i: !: 
* • : { : ptil : i 


c 1 






7 J 
f • 


8. 






9. 










12. ' 

1 

1 




LI. 








12. 










13. 




? i • ■ ■ ■ - - 








15. 


■ 








16. 






IT. 






18. 










19. 










if'::!!' 




20. 




1 

_ • : " : 


■ 


' . ■ • 


21. 


■ > 








22. 


23. 








25.' 


26. 








27. 


28: 








29. 




[ 


i. . 






30. 

! 


t 

1 

i 




r 


in; n ; :! 







0^1 -r 




l::^,36.5 •: 3 


1. 


16^^ ?. 




31: 0 3 


<- • 




-• 3 :7. 


.360,169 •:■ 


■ t 

*- • 


13c 3;^ ^ 




Ui^ •: 


5. 


n ■ .- 




\:.\>.% -: 1 


3. 


3173 - 3 




I.-- 6 -• 3 


7. 


.".7 


> . 


10,1'/', : .'1 




-: 


• '5. 














iOO/! . 3 




M > •;■ J. 




I i 1 


'0 •. ^ 






3-^'.' . ' 


* • « 


1 -w ■; . 




\ 


\r ; 




1 • 


3(V.l •: • 




1' . 




> ■ 






• 


0 • ' ; 














* 


'■i- : ^ 








L ! 















) ^ ' • • • I 



1 ',"! 
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OBJECTIVES ^ 

.1, Given a division problem idth a two digit divisor — 

units digit less than 5> the student can find an answer. 

ACTIVITY Is 

Suggested materia'^ * 
vrorksheets 

Directions to the student; 

7 The directions are found on the worksheet and in the 
sugge s ted strategie s • 

Su(3ge s ted stra te^ri e s i 

llie '^.^acher mght ch':^ose to gc over the worksheet with 
the students, division problems without remainder y prior 
to ^^iving the student worksheets A or B. She could use the 
students^ worksheet to showj: 

1. Division is repeated cubtraotion— ^ee items 8, 21, 30* 

2. The use of a trial divisor — see items 13y l^^j 15* 

3# Position of numbers in the quotient — see items ^, 3> 

17. 1^'S 26, 2?. 
^. Check--35j 36. 

'.fith repeated usafre it could be possible to have students 
place either no nunber or an x as in this example in place 
of the zero^ s. 

33 ;6336 

3J3 T'o'^.e? lack of use of z'^^ro 

^\ 3^-3 in this oase, 

60 

"ilie secc>nH trc^rkshnet "Ui vision problen with r'om^i r^der 
"1 1 l\!r,trn ^ ^v: the \:t\ro x^rc^cciihxvo doscri.bo'i as in the firr.1 

1.. i^iV". sicn repeat. rraM r.notion — .soe it. err; > 

of a trial r'-; vi r--r-- :3oe 1 torrn ll-l^, I'M^'/l}^ 




Activity 6 
iiforksheet A 

Divide and Check J 

10 ll^TzQ. 



V/. 7 96 



63 ylvO 



ERIC 



Activity 6 
Worksheet B 

/' 

Divide and Check" 

V^rite the remainder as a fraction, 

7^ KoT B4 




Activity 6 
Worksheet C 



Divide and Checks 

Write remainders as fractions, 

32 y?m~ , 90 j 34 ,733 



63 ) lt9 




' 1 . • ■ 



6'^ j5^S-'468 



f.^i- 5 I,- /.'ion 



ACnVITY 2? 



119 1 2 



29. 7 



0 



Look at the division problem. 
Answer the following questions, 



1. Is 6 bigger than 33^ 

2. Is 63 bigger than 33?. 



6 6 



10, 



3. how many 33« s are in 63? 

^, Find 1 in tho problem, 

5. 1 is worth 100 since 1 is in the h\mdreds column. 

6. 100 X 33 

7. lut 3300 under 6636, 
o. Subtract, 

9, 30?6 is the reriaindor. This is a new division problem. 



In your new division problem vou vri.ll find an answer for the tens 
column. 



U. Iv, 30 blnrer than '}V 



I.".. Ir. bij^ror than 



10 X '33 



1 ii. - J. ■ ■■- 



FT- i 
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21, Subtract. 

22, 66 is the remainder. This is a new divisicjn problem, 

23, In this division problem you will find an 'answer for the one's 
column, 

2h. Is 66 bigger than 33^ 



25, How many 33' s are in 66? Ask yourself 33 x = 66. 

26, Find 2 in the picture, 

27, Since 2 is in the ones colvuifn, ♦«*• 

28, r;ultiply 2 X 33 



29. Find 66 in the probloin. 

30. Subtract. 

31. The remainder is zero. Your problem is finished^ 

32. 192 is the quotient, 
2j. 192 X 33 = 



j^^i-. Is your answer in nutnber 33 the sar.e as the dividend? 
3S. Ycu have just checked your problem. 



• 



78. 



ACTIVITY 3i 



43 J72 



29 
25 



3 
1 



Look at the division problem. 
Atxs.'jf^v the following questions* 



!• Is 7 bigger than 43? ^ 
2. Is 72 bigger than ^3? 



3» How many 43's are in 72? 

4* Find 1 in the problem. 

5. 1 is VTorth 100 since 1 is in the hundreds colamn. 

6. 100 X 43 := 

7^ lAjt 4300 undor 7?4B. 

oub tract. 



9» 294^3 is the reminder. Thir is ^ new division problem. 

LO. In your new division problem you will find an answer for the tens 
coliirrn . 



11. I^; 1*0 bi^fTor t.hnn ^^3? 



-1 1 



V 1 . 
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20. Put 2580 under 3036. 

21. Subtract, 

22. 368 is the remainder. This Is a new division problem. 

23. In this division problem you vail find an a:iswer for the one's colur-i. 

24. Is 36 bigger than ^3? 

25. Is 366 biggor than ^^3? 



26. How many s are in 363? Ask yourself s ^ x 9 = 

^3 X 9 = 

27. Is 387 big-or than 360? 

28. \hat is ^3 x 8? 



29. Is y'A biggor tk-n 363? 

30. Find 8 m the prob].on. 

3.i-. 8 ic worth 8 since it is in the cne»s column, 

3^:. f-ut 3^44 under 363. 

33. Subtract. 

3^, 2.k is the remainder. 

35. -Is 2U biRper than -^7 

36. You problem is finished, the quoti cmt. is 16^'S T^/^O. 

37. 1.V-. X ^3 - 

y-^. 7.'.'-:'^ + rv) r= 

3'"', In tlio 'inr/-.'cr in nuid or t ;;/',;-e ar, the; <:i.vi ■ 
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OBJECTIVES^: 

Given a di virion problem with a tvo digit divisor — units 
dipit equals 5> the student will find an answer. 

ACTIVITY It * ' 

Sugg^^stod matherialsr 
wrk sheet 

oiii^gested strategies; \ 

Follow the procedure of Activity 6 if students are still 
having trouble. 

Cn the acoonpanyani?; worksheet the odd numbered problems 
are even. The even problems have remainders. 

This sheet could be used i\3 a timnd d/ill or assigned as 
grOtip' activity. Cno effective d;^vi<^ to got good 
participation in the group is for tne te^lcher to announce 
that everyone in the group vail receive the same grade. 
Ectablj 3h sor.\^^ ground rules. All mergers of the groiip 
mu^:;t work the problems an:3 check. Ihe^ then check' their 
V7crk by comparing ansxjers. They turn in one t^heet cf 
pnsvjers irith the namen of th3 members of the group on 
the.a. This helps jn recording grades. This type of activity 
creates an atmosphere of competition in the clansrcom^ 
The studorits have a built in check system. It also seems 
to help their self confidence. 



Aotivity 7 
V/orksheet A 

Divide and chock J 

'.\lrite each remainder as a fractions; 

1. 25 J'125 2. 15 J 226 



3. ^5) 1775 ^, 85 J 19 ,65^ 



5. 65 J 1560 6. 95 /I01,76^ 



'J 
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Activity v 
iVork sheet B 



Bonus: 

Put a number in tho box. 



1. 12 )a a CD 

I? a 

4 8 



a a 



2. 8i+j o /:j a 



a n 



n n 

I! 
i / I'i 



< ) 



) 



83. 

OBJECHVEi; 

Given a division problem ^Ath a two digit divi.sor — 
Tonits digit greater than 5» the student, will find an 
answer, 

ACTIVITY It 

ouggested materials 5: 
vjork sheet 

3ugge s ted s tr a tegi e s i 

The strategy for this activity follox-rs from Activities 
6 and ?. 

Problems in T-^orksbeet A have no remainders, 
l-'roblems in worksheet B have remainders. 
Problems in vjorksheet C cr^itain both problems mth 
remainders and thoso vathout^ 

It would be possible to continue this unit into division 
by a throe ciifrit number if desired by the teacher. 




Divide and check; 



84 

Activity 8 
Worksheet A 



19 >76 48; 336 



96.) 864 59 ) 354 



13^ 612 97^4462 



76 jl4'^;4 79 ^1975 



Activity 8 
V/ork sheet B 



Divid(3 nnd Check! 

'.>^rito remainder as a fraction. 



56 ) 115 68 j 315 



76 J2572 zq) 5689 



0 
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Activity 8 

Workfjhoet C 



Divide and Chocks 

Write tbo remaindor as a iVaction. 



57 ) 26B 36 J 288 



69 189?" 66 ; 792 



.19 ^1.235 79 JS^^i" 



t7 J 63 ,962 ^+6715,732 



27 J 66,555 9b jl;?l,475 



86. 



BonuGS Nximbers are misG'.in^t lii the folloTTinf^ problems. Fin-.) liom, 



369 5 


5'> 79, 


00?95 










y-' 




1?0 




100 


95 


1 !.(■• 


^9 


7:' 


11/ 




















To 



0/^ 
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C'OML-BMUjT: Solve afiditioiis, am aubti^a-ition probleaic hy.vl»g (lfc;uoiu1a'\at;oro 
leasj thai". 2Ci. a 

OIWvi'IVE: OlvQvi a fractional act<31tij>r. nv aubtvactlor, problem h&vihg denoraiM- 
Ai,ora l«ss t'.i.iarj <K), obe sUudenV. ■will be ublG to in-^lve it. 

k^mvvn 1: Fi-action Plod 

Suggested Material: aluminum pie pletes, colored coiiatructlon paper or 
or oaktag 

On bottom of each plate^ mark a fractional. f;aulvalent of 1 
(i/l, 2/2, 3/3; etc.) Cut out circles of colored pe^»er, .(at 
leacb two of each color) each large enough to covf»r thP bottom 
of a plate. Leave the blue circles alone. Cut the yellow 
circleji into helves, and mark 1/2 on each pi«ce. Cut the fs^'ecn 
oirclej; into thirds, and m^rk l/3 on eexh piece. Continue in 
thfi saB« way for ii-ths, 6thJ, 8ths, 9ths, 12tha, iStho, cr untiM 
yoa run out of colc>."ij. 

Bireetlonr. to Students: (See vorkshse^ic labele-l Av;tivlt-y 1-A, 1-B, l-C) 

SusgcsV-ed Strategies: 

1. Mafc-.^ sure you have enough kindp of x'ractlons to onaver the 
problama (i.e., say .^t halves, b fourths, etc., any 
answer comes out in 12tha, there should be a pie out up 
into twelfths). 

2. This can be worked with the given v7orksheets> or wil;h 
problemi£5 from the students' books. 

3. Although th-Jg iG desifened for Individuals or very small 
groups, it may be best to do the 1st few examples with the 
class as a rho3.e. 

^--k. This is intended to be supplemental materiel only, and was 
aetsigned primarily to give students the "feel" of fractions, 
«o thTi; they vould not .malce the .error cf g/3. + 3/7. 
5. Do not give all thi'ee vrorksheets at once, go as to keep 
student interest up. 

Activity 1-A Is adding fractions whose sum '.f? lesr than one, 
Ac.oxvity i."3 is addinrij fractions whose sura is more than one. 
Activity 1-G is subfcrs.o^.f ng fractions. 

ACrWXTY 1-A: 

Directions to Sf'-'.den..; I fQ 

These fraction pies are to help you add fractions. 
To add 2/6 + take tvo pieces \-ilth l/6 on them (for 2/6), 

and rn^ piece vitli l/2 on it. (for 1/2) 
Pu*-. all Diiee piec^js together. 
Fird the sUi&llest number of pieces of the sar£-_ 
cole-'" t.hat v/ill cxfict^^ly covx^r thf jiiocen yni\ lirv 
KxamplP*. to cover 2/6 + l/2^ y^-i five i/B'pieces, 

fjo yvnr ArifiV*:/ in 2/6 - ^J"^, 

■ pr-^p t, h'^ s e p rob "< o m; ; ! 

(ci) + 1/6 •• (o) ■ V6 = (f) ' 1/^' - 
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Direct ionr. to Student: 

These fi»action pies arc to holp you adH fractions. SomGtlmoia 
vhC'U you add fractioaa, your answer in more than one vliole. 
To add 2/3 + 1/2, take two pieces with i/3 on them (for 2/3) 
and one piece with 1/2 on it (for I/2) fy^>. 
Put all tliree pieceo together (tliey will over lap) 

To find the answer, think: 

How many whole pies could I raalce out of the pieces? (One) 
How much pie do I have left over? (Find the smallest number 
of pieeeG of the same color- that will exact 3..y cover the part 
that overlaps.) 

Example; To cover 2/3 + l/2, I need one whole pie plus one 

1/6 piece, so my atiawer is 2/3 + l/S = 1 + I/6 » 1 1/6 

Try t he seproble mo : 

Tir"i7§~7r"" (b) 3/8 + 7/8 = (c) 5/6 + i/h = 

(d) 1/3 + 2/3 = (e) 5/S + 1/2 = (f ) T/9 + 2/3 - 

ACTIVITY 1-C: 

Directions to Student: 

Thceo fraction pies are to help you subtract fractions. 
To subtract: 3/8 - l/^ 

Take as msjiy pieces of the same color as you need to make the 
first number, and put them together (three 1/8 pieces) ^rg^ 

Take as many pieces as you need to malce the second number' 

(one l/k piece CSK) P^^^ on top of the first number . ^ 

Your answer is the smallest number of pieces of the same color 
that you need to finish covering the first number. 

Exam ple: 

to finish covering 3/8 - l/^, you need one 1/8 piece. 
Your answer in 3/8 - 1/^+ = 1/8 

Try there pr oblems ; 

VT"y'^ - 1/^ - (b) 5/6 ^1/3 - (c) 2/3 - 2/9 

(1,) ?/3 - 1/9 = (0)1/2- i/3 = (f ) 3/i^ - 2/3 - 
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ACTIVITJ: -1: Addition and Subtraction of Fractions 
Suggssted Materials: worksheet 

♦ 

Directions to Student: 

Here is one unit of urea 



Fill in the fraction of the part shaded below each figure , 
Write the sum of the two fractions after the = sign. 
The first two have been done fs* you. 




(1) 



Kin * I 



3/^ 



(2) 



(3) 



"T7 



i / 




9 • ^ 



o A ^ 



V7 



1 



(6) 



(T) 



(8) 




3/8 



1/8 





« ^ # 




/l 



•'.juggosted Stru.tegies: 

Tills hao been diavn on papor^ but the idoa could be uood with 
fjeo-boards or in group discunnion with overlioad tranoparoiutieG ♦ 



90. 




ACKVITT 3: Bingo 



Suggested Materials; A set of 20 cards marked with the following 

problems, one prob3.em to a card. The answers (in parentlieses) 



0 



may 


be marked on the 


back of the cards, if desired 


1/3 


+ 


1/3 


(2/3) 


2/5 + 


1/k 


(13/20) 


3/8 


+ 


4/8 


(T/8) 


1/6 + 


7/12 


(3/4) 


3/^ 


'«• 


f 


(1/2) 


3/5 + 


Vl5 


(13/15) 


5/6 




'+/ O 






2/3 


^1 h o\ 


1/6 


+ 


3/i^ 


(11/12) 


V9 - 


1/3 


(1/9) 


3/5 


+ 


1/^ 


(lT/20) 


9/10 . 


-1/2 


(2/5) 


1/3 


+ 


2/5 


(11/15) 


1/2 - 


1/12 


(T/16) 


1/h 




3/10 


(11/20) 


5/6 - 


H^ 


(T/18) 


1/2 


+ 


V9 


(17/18) 


1/6 + 


2/3 


(5/6) 


3/8 


+ 


5/16 


(1/16) 


5/6 - 


1/2 


(1/3) 



One card marked with all the answers, 

1/2, 1/3, 2/3, 3/4, 2/5, 1/6, 5/6, 7/8, 1/9, l/l2, 11/12, II/15, 
13/15, 7/l6> 11/16, 17/18, 7/18, 11/20, 13/20, 17/20. 

Label it: All.T.-JER CARD 

Direct iou£3 to Student: 

lo Draw a grid of 9 squares on your paper. 



.j. 



2. 



3. 



Take the anr,ver card^ and pick any nine fractions from it. 
Write them in any order on your grid. (Jusb be sure to put 
only one fraction in each box.) 

Shuffle the problem cards, and put them fa(;o up. V/lien ovei-y. 
one is ready, cut the deck , 
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k. Work the addition or subtraction problem and check your 
grid for ths answer. If it appears, cross it out, 

?, Put the top card aside (without turning it over) and work 
the next problem, looking for the answer. 

6, The winner is the person wlio gets three crosses in a row 

(Down, across, or diagonally). Check his answers by looking 
at the cards you put aside (the answtjrs are on the back). 
Make new grids and start again. 

Suggested Strategies: 

This activity can be varied in innumerable ways. The class r- 
raay do it as a x^rhole, with the teacher turning over the cards. 
The grid could be changed, the problems and answers could be 
changed, the grids could bo dittoed off, there could be a time 
limit, etc.. 

We suggest that the teacher go tlirough it with the class, and 
show the students how to fill in tke grid. Also, if you do it. 
with a group, it would be helpful to have the "answer card" on 
• an acetate for the overhead. 

■ ACTIVITY hi . . • 

Suggested Materials; worksheet 

Directions to Student: 

Place either or - in each empty si^ace to make the equation-^ true. 
You can read up or down or across. 



1 3 


i 2 ■ 




5 




5/6 




1 

h 


a 


7/12 


















: : 1 : 1 : : : 




8 




1 




9 




1/3 




5/12 
















\ 












11 

1 


1 3 ! = 




1 

2 




1 2/3 




1/6 
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ACTIVI7j;" 5: 

SuKgested Materials: egg cartoon, marbleo, cubes or other small objects 

Directions to Student: 

You will be using an egg carton and some marbles to add and 
subtract fractions. The rule is that only one marble can go 
in one space. 

(+) To odd: Fill one half of the spaces with marbles, and then 
fill'T/^)- of ail the spaces. 

What fraction of all the spac(?K are filled? 

So 1/2 + l/h - _______ 

/ 
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Uaing the egg carton, try thesa problems. 

(a) lA + 1/3 (c) 2ll + l/k « 

(b) 1/2 + 1/3 « (a) 1/12 + 3/^ 

If all your answer clenorai.nators are 12, can you find siiEpler 
fractions for some of them? 

(-) To subtract ! Fill one half of the spaces with marbles, and 
then take out marbles from l/k of all 12 spaces. (First you 
filled 6 spaces, and then emptied 3 spacer) V7hat fraction of 

all the spaces are still filled? 

So 1/2 - l/k ^ ~ 

Using the egg carton, try these problems, 

(a) 1/3 - l/h (c) 2/3 - l/k = 

(b) 1/2 - 1/3 = • (d) 5/'+ - 1/12 =: 



Now try these problems. Look at the signs to see if you add 
or subtract. 

(a) 1/2 + 1/12 = (c) 1/2 - 1/12 = 

(b) l/k + 5/12 « (f ) 5/12 - l/k = 



(c) T/12 - 1/12 = ___ (g) T/12 + 1/12 = 



(d; 2/3 - 1/12 « (h) 2/3 + X/l2 = _ 



Suggested Strategies: 

If student's reading level is low, read instructions aloud. 
This activity may be varied to include Just addition, or just 
subtraction, or evn for leai'ning the size of fractions ' 
(is 1/3 > 1/6, etc.) 



erJc 
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COMPETENCY: The subtraction of commoii fractions 

OBJECTIVES: Given any combination of fractions, mixed numbers, and 
wild© numbers to perform the required subtraction 

ACTIVITY 1: To subtract fractions with common denominators 

Suggested materials? s 

Strips of graph paper (4 squared per inch), 5 sq/inch, ■ 
6 sq/inch, 8 sq/inch, and 10 sq/inch; rulers; 
yardsticks; moter sticks* 

Directions to student? 

On the graph paper with the largest squares, measure one 
inch. How many squares in one inch? ±n j/k inch? 
in 1/4 inch? in 1/2 inch? How many squares are left when 
we subtract 3/4 - 1/4? 'i^at fraction is this? 

Now take the graph paper with 6 sq/inch and mark off rows 
of two squares, of three squares, of four squares, and 
of five squares, I'Jhat fractions of an inch are represented 
by the rows of squares? 

(yes/no) 1/6" j 1/3" S 2/6" ; 

5/6"__ ? 2/3" j; 1/2" 5 

2/5" ? 4/6" . 

I'Jhat fraction is the; answer to the following s 
2/3 - 1/6 = " 

si 

5/6 - 3/6 = , 

V6 - 2/6 - . 



Suggested strategies? 

Continu© this with the other strips of graph paper. 
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ACTIVITY 2t To subtract mixed numbers with common denominators 

Suggested materials s 

Sai.ie as Activity .1, plus colored pencils 

Directions to student: 

Use the 8 square graph paper. Measure a row of squares 
2 i inches in length. How many squares are there? 
How many squares are in one inch? 
Can you draw a one-inch square? 

Now using one-inch squares show 2 7/8 inches, f 

Do the sane thing below this to show 1 3/8* 

What is the answer to 2 7/8-1 3/8? 

Use a row of squares to represent 2 5/8 and use another 

of squares to represent 1 1/8, 

lyhat is the answer to 2 5/8 - 1 1/8? 




Si-iggested strategies? 

Use strips of the other graph paper to demonstrate the 
subtraction of other fractions. 
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ACTTCTY 3! To subtract a fraction from a ""hole n-umber 

Suggested materials f 

Same as for Activity 1 and 2, , 

Directions to student: 

Start with the 8 square graph paper, 

Mark off a row of two inches. Below this mark off a ' 

row of 5/8 inches, 

l^at is the result of 2 - 5/8? 

Wow mark off a row ,of ono inch, Bolot; this nark off a 
row "I inch, 

^iVhat is tho answer to 1 - -g-? 




Suggested strategies? 

Work other cortibinations using some of the other strips 
of graph paper. 



I (IS 
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COMPETEKCYs Subtraction of. decimals 

OBJECTIVES? Given any combination of c^ocimals- and ^•jhole numbers to 
perform the required subtractions, 

ACTIVITY 1; Using gx'aph paper to show the subtraction of decimals such, 
as .8 - .5, .35 - .21, and .2^8 - .132. 

Sagge s ted , mat ©rials s 

Meter stick, ruler in tenths, strips of grai>h paper in 
millimeters, 10 sq/inch, and 20 sq/inch. 

Lireotions to students 

Using the meter stick have the student road the number of 
centimeters on the stick and the nurnber of millimeters in 
a centimeter. Have them point out the position of such . 
points as 8 cm, 12.5 cm, 6.9 cm, 21.2 cm, ,5 cm. 

Now use a strip of the 10 square graph paper. Have th.e 
student mark off rows of stjuares .6", and .9" in 
length. Ask for the answers for these subtractions! 
.6 - = .9 - .6 = „ .9 - .'^ = 

Next have the student mark off 35 squares in one of the one- 
inch squares and 21 squares in an ajoining square. . ^ 

Asks Does 35 squares fequal .35? 
Does 2.1 squares equal .21'? 
What is the answer to .35 - "^l? 

Now give the problem. .5^S 

- .132 VJliat is the ansx^rer^ 




Suggested strategies 5 

Try some subtractions vriLthout graph paper such ast 



•8 



.78 



•56 
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If there is any troublo mth these problems ? more work mth the 
graphs should help^ 




COMPETENCY; Subtraction of Decimals 

CBJECTIVESj To subtract decimals from v^hole numbers such as 2 - •*6j> 
1 - 3 - .6^5 

ACTIVITI ?.? Using graph paper or othor devices to subtract deciitials 
from whole n\^ibers 

Suggested materials s f 

meter sticky ruler in tenths ^ strips of graph paper in 
millimeter Ss 10 sq/iroh*> and 20 sq/inch. 

Directions to students 

10 cm will be used to ropresent .1 unit. 

Uso the motor stick to locate 10 cm oi the stick as 0 « 10 
or 20-30, etc, C^in you give the answer to 1 - .3? ^^e^/no^ 
If no^ have the student mark off a row of 10 squares and 
bolow it a row of 3 square Then repeat the questior 

1 - *3 = yes 5 use the meter stick, point 

out the nunbor of cm. 
Ask? what is 1 - .35'^ 
!/hat is 1 - .72? 
If "^uese arc not ans^^cred correctly ^-^o tc bho graph paper 
^ to 30 1 up tha problem. 
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the use of 10 <=q. f;^rap!i ] -^pcr 

subtracting a 3 place decir.nl 
from a whole number should 
follow without furthor wor!: 
vri-th f3;raphs. Uso of the 
rq. f^raph j^aj ^r v;ill {^Ivo 
more variety* 



COMPETENCY! Subtraction of decimals ^ . 

OBJECTIVESs To subtract docimals such as ^.8 - 2,3s 2.53 - 1.25i and 
3.785 - 1.362, 

ACTIVITY 2: The use of moter sticks end graph papor to subtract- 
decimals. 

Suggested materials? 

Keter sticks, graph paper in millimeters , 10 sq/in6h, 
and 20 sq/inoh. 

Directions to student: 

Use the xfieter- stick to show ^,7 - 2.4 
First locate 4.7 cm on the meter stick. 



T I ( 
/ 2. 3 

J L L 



H.7 



Subtract 2 on from h cm, leaving 



4.7 

- 2. it- 



Then subtract ,4 cm from ,7 cms leaving 
The ■ answer to the problen 4,7 - 2,4 is 
Use the meter stick to show 3*58 - 1.25 



/ o 
I 



1, 



T 



T 



T 



oubtraot 1 fron 3 leavinj;-' 

Subtract fron ♦5'' loavinfj 

Ihe ^r\v.\}c.T t.o problem 3e5'^'^ - b.?5 i^^ _____ 
Gthnr problem oAn bn wr.r^A vri -ibe pr.'^ nh paper* 
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Coi'jP^Tiii'iOi': Rooognition of mathoraatical phrases. Construction of varbal 
phrases from sjmibols, and phrases involving symbols from verbal onos. 
This comnetsnoy is necessary for work with inathematical sentences. 

OBJiiCTIVfiS; The student will rocognice mathematical phrases and be able to 
translate verbal phrases into those involving symbols and vice versa. 
Student will give examples of mathematical phrases orally and in 
writing?. Student will produce phrsses .using symbols ^ having been given 
word phrases and vice versa. 

ACTI;.ITY li Words from symbols 

Suggested tlaterial: 

Transparency on which are listed phrases using symbols, towplo: 

1. 2 3 

2. 7 X it 

3. 2(8 + 5) 

'"3 

5. 8 - 5 

6. 7 - (2 3) 

7. 7 'i- (2(6 + 1)} 

8. 9 + 

2 

i^ir notions to Student: 

Pead the phraso, using a uord or words for thu symbols you see. 

Suggested strategies: 

Symbols of inclusion may need to be reviox^ed if students hesitate 
in reading quantities in parentheses, brackets or in nuraerator of 
fractien. 

ACTIVITY Zi Symbols from words 

ougi?;estod j'.aterials m j + 

Prepare a transparency giving verbal phrases in a column, bt-udent-s 
will insort phrase in symbols opoosite the phrase on tho transparon::/. 
All other phrases on the transparency will be kopt covered except 
the one being worked on so that attention of all students will bo 
on the phrase being considerud. 

Sa -.-^lj I ransparoncy 
Verbal jihi2il2 iiLrii££ "r^g^^:' 5X^?iS 

iwo plus xorr — 
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be von minus ono 
ivjo losn twin i'ivo 

iiiiclit tiiacG two 
Hxx. less four 

r-.jico the sum of tvjo and throo 

Ono-lialf of the 8-ain of t'lrco 

.ind five 

i:!0 r^ni.^ of thr k-^ and fivo lo!-n ono 

Divide tho r>u?a of thrc^o --^nd five 

by throo j j 
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Directions to i^studontj 

Insert a phrase on the transparency oppos3.te the givon verba?, one, 
using symbols for oach verbal phrase. 

■ SuggGotod Strategies « 

Ins toad of using a transparency, the plirases may be given oral3y 
by tho toachcr, or by a studont* Students designated would thon 
corns to the board to writo tho phrase in syiubols. 

ikCTIVITY 3, Syi,ibcls-from-Words Baseball 

Suggested Materials; 

Each student prepares five verbal phrases, writing thorn on a card 
or sheet of paper. The class is divided into two teams, both of 
■ which seloct a pitcher r A coin is flipped to determine the team 
at bat. Pitchers collect papers containing verbal phrases from 
team members. Places in tho classroom are designated 1st base, 
2nd base, 3rd base, and home plate, a member of the team at bat 
receives orally from the opposing pitcher a verbal phrase. He 
must ^>rrito it on tho board in sjnnbols.' If it is correct, he 
advances to 1st base; if not, that is one out. Teacher may aot 
as umpire and scoj^ekeapor. Play continues until team has three 
outs. Then opposing team comes to bat and process is repeated. 
Number of inni.ngo to be played can be determined according to 
tiiae available. 

Directions to Student: 

i'reprre a list of five mathowatical plirases using words. i'.:Kample: 
'two times the sum of throe and eighteen." Give your list to youi- 
pitcher. Pitcher will use the phrases given him by his team to 
give to the opposing batter. The batter will go to the board and 
v^ute the phrase using symbols, iixample + 18)" « Tf correct, 
he goes to 1st base. If not, that is an out, The next batter 
comes up. The oitcher gives him a phrase. He myites it on the 
board. If correct, ho takes 1st base; the man on 1st goes to 2nd 
base. Play proceeds as in ordinary baseball. 

Sujrger.tod Strategies; , 

On© x-Jay of dividing f^roup into tno teams is to have tho boys on 
one team and thepiris on the other. It is better not to allow 
students to choose to.-.ms as tho poorer students will not be c}ioEcn 
unti.l the very onde 
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COi-jpJttiXjiiMCJf! Construction of mathematical sontoncos from phrasas. 

OBJECTIVE J The s^tudoat will conctruot mathematibal sontonces using phracos 
oonbinod vdth symbols for eqwlity and inequality. 

AC1IVITX It True Sontcncjos froi.) Phrasos 

SuggGctod I'iaterials: 

Cards on which have boen vrritton five mathematical phrasas. 
Each student receives a card giving hira five phrases. He must 
put each phrase into two true sentences, using ssrtabols of 
equality or inequality. 

2+3 Student r,iight fill m: 2 + 3 = 5 ^ 

2 + 3 7 

3(6 + ^) 3(6 + = 30 

3(6 + 4) > 10 

u + z 
3 
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8 - (i}. + ?) 8 - (-'^ + 2) <Q 

8 - (4 + a) 8 

Directions to otudonti 

i'iake two mathcmaticnl se itonces from each of the phi^asas on this 
card. Your sentonoes nust b© true. Use syiabole sueh as )^ , 
< > > in your sentences. Uo not wi^it© on this card. 

J>U';fested otrategiosi 

ivctivity may bo usod as a game, x-ath the student finishing first 
recoiving a point if all his sontenoes (read orally) are correct. 
ytu-Jencs then exchange cards and begin again. Also, students mit^.ht 
work in teams of two or throo to complete the card. 

ACTlVXiT 2i False sentoncos froiu phraj.:..? 

ouggc^ted I'latoricls: 

Cards containing five niatho'mtical phrases. Each stuJont roccive-- 
a card giving him five phrasc.o. lio must put each phraso into txjo 
false sentences, usinp -symbols of en.iality or inequality. 

Phrarey FhIgo ^'^ntenoos 



+ 3 .^tiuiont. nif'ht fjli ins ?. + 3 < 0 

?- + 3 ■/■ 5 

C leacbor - 'i 11 supr'! y 
four additional ohracon.) i . 

9„ * I I -1 
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. uireotions to Studentt - ' 
i'ifak© two mathematical sentences from each of the phrases on tha.s 
card. Your sentences must be false. Use symbols =, ^t<$ >» S» 5 
Do not write on this card. 

S uggo s ted S tra te g ie s : 

This activity may be used as a p^mQ, xdth the student finishing 
first receiving a point if axl his sontoncos (read orally) are 
- correct, i.e. false. Students then exchange cards and begin again. 
Also, students might work in toains of two or three to complete 
the card. 

iiCTIVITi: 3» "Heads Up'' Gcune. (See Hari©*s liiducatioiial Materials.) 

Sugcssted haterialst 

To make yovr ovm game, prepare a card for each student, or have 
the studsnts put this outline on a shaet of paper. 



□ - 




□ ^ U = □ 1 Q 

□ - □ - n-- □ 



Write the integers from 0 to 20 on the faces (one on each face) of 
14 cubes, Repetition of integers will occur. Place the lil' cubes 
in a box, shake and throw them out on the desk. Read and list,, on 
tho boaixi or overhead, the 14 numbers appearing on the faces turned 
up. If any number is repeated, list it as many times as it is 
turned up, Students must insert these integers into the blanks 
to consti-uct true sentences, at the end of a specified time, 
depending upon the ability of tho students and their familiarity 
v.'ith the game, students total the numbers they have used to construct 
true sontances and subtract from the total any numbers not used. 
Kesult is their score for that game. If cubes are not available, 
14 numbers could b© dravm from a box containing 3 or 4 sets of 
integers from 0 to 20 x^-itten on small cards, Also, fractions 
or decimals could bs used with the integers. Another variation 
might be to change tho = tor, <, >, <,> ^ 

Directions to btudonts 

Fill in the blank squares with the numbers turned up on the cubes ^ 
as listed on the board, to make each of the four open sentences on 
your card true. At the end of three minutes we vail stop and you 
will total the numbers you have usod to make true sentences. From 
that tots-.l you must subtrrnt any numbers you did not use. The 
result x-dll be your soore, 

Su^ vested StratGgiess , . 

Denending uoon the size of the class or .'^ronp ucing this game, a 
method of checking to be sure eentences constructed are correct 
and score is correctly computed will be necessary, a student may 
be appointed to check the sentences of a small group, or sentences 
might be rocd aloud, put on the board and checked by the entire 



group, I i ; 
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COl^JPiSTiiWCXi Construct mathewatlcal sentences from given verbal problems; 
translate mathematical sentences into verbal problemse 

• • . * 

• OBJ ACTIVE: The student will be able to write open sentences given certain 
conditions to be moti i«et a verbal sentence or problem* 

Given an open sentence i the student will bo able to make up a 
verbal problem to fit it. 

ACTIVITY 1, Matching Sentences 

Suggested Materials » 

Cards on which verbal sentences are viritton in column form with 
corresponding open nunber sentences opposite i but not in the same 
order. Students must find the number sentence which corresponds 
to each verbal sentence. 



SiitiPLS CAIID 

Verbal Sentences Number Sentonces 



1, 


Twelve times & number is less than seven. 


1. 


X - 43 = 20 


2. 


Foiu' tiriQS some number is eight, — 


2. 


Kx 


+ 7) = 6 


3. 


Two loss than a numbsr is nine. 


3. 


12x 


< 7 


4, 


One"ha.lf the sum of a number and sovon \ 




2x 


< 'X + 9 




is six, \ 








5. 


A nuir.b©r divided by eight is less than six. 






= 8 


6, 


A n'wiber less four equals three. 


6. 


4x - 5 = 7 


7. 


A r.amber riiinus forty-thi^e© equals twenty. 


7. 


X - 


2 9 


8. 


Five less than four times a nxwnber is seven. 


8. 


8 


< 10 


9. 


The product of a nuiwber and two is less 


9. 


6x 


> 50 




than the sum of that number and nine. 








10. 


Six times a nui-.iber is greater than fifty. 


10, 




= 3 



Directions to btudenbs 

hatch each verbal sentence with a number sentence as shown in the 
completed sample. 

ACTIVITY 2. ilake up a verbal problem to fit the sentance. 

Suggested materials s 

Cards on which one or more open sentences are listed, student 
must compose a verbal problem ^vhioh could be translated into 
the given open sentence. i''or example, if one of the sentences 
on his card irerej 4x = 6, student might respond: The perimeter 
of a s luare is eight inches. How lor,? is each side? 

Uiroctions to dtudents 

Given an open sentence, you must compose a verbal problem to fit It. 

S u -JiiT.-^ c! t od ^ trp. to ci e s s 

Thia activity can be done orally, with teacher giving each 
student, in tm^n, an open Gontence, 

ii-ctivity can bo used as a c^ne, with the first student correctly 
fitting a verbal problem to the open sentence receiving a point, 
students mi^lit mute an opon sentence and challongQ the group to 
find a verbal problem to fit it. Student who does scores a point. 



1. 


n 


+ 3 = 


7 




6. 


2. 


A 


+ 3 - 


1 


= 6 


7. 


3. 


A 


- k 






8. 




^1 


:j 






9. 


5. 


A 






5 


10, 
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COiiPiiTiiWCit ftolv© simple linear equatinns. 

OBJiiCTIViSt The student i-jill transform open sentences into true sentences 
without using the ax.loras, (Open sentences will bo simple enough so 
that students will" be able to find solution by inspection.) 

i'-CTIVITY 1, Secret i\luraber Sontonco 

Suggested materials: 

A transparencj' on which are listed ton or more open sentences. 
In this game the secret number is represented by a square or 
triangle. The secrtit number is that wliich will make the open 
sentence true. 

SAliPLtL TRAi\ISPi4jlii;WCY 
5 

(5 + 3) ^ 16 

5(a - 2) = 5 

= 15 

Direc^dons to Students 

iive the nimiber l^7hich -yill make the open sentence truot If raore' 
than one number vail make it true, indicate the numbers wliioh way 
be inserted to make a true sentence • 

suggested Strategies: 

i^]ote that Exercise Wo. 3 above is an identity • In Exercises wost 
^^ and 10, the indicated multiplication may need to be pointed out 
to students • 

An '^x'^ may be inserted in the sentences instead of the square or 
trian.^lOi 

Instead of using a transparency, sentences could be listed on cardrji 
Students could then copy the sentences, inserting the number which 
makes it true. First student to finish his card correctly receives 
a point. Students then exchange cards and begin again. 

ACTIVITY 2i Secret-nui'ober-sentence Baseball 

Suggested hate rials t 

Cards on xjijich have been witten five open sentences. Class or 
group is divided into tvro teaias. iJach participant is given a card 
and directed to find the nui.iber or numbers wnich vdll make his 
open sentences true. Tlie first student to finish his sentences 
correctly goes to 1st base, (mses and home plate vdll be located 
at specified places in the classroom.) His team is then autoniatically 
the toar.i at bat. students exchange cards. If the first student to 
finish his card correctly this time is on the team at bat, he goes 
to first base, btudent on 1st poes to 2nd. However, if first one 
finished is on the opposing team, that counts as one out for the team 
at bat. Play continues until agreed-upon number of innings have been 
completed, 



ERJC j^r^ 



i^ii ctions to Studenti * 
'^n a separata shast of paper copy the .• sentences on your cardt 
Insert, in the square or triangle, the number which will wake the 
seatence true. Raise your hand when you finish • 

Suggested Strategies! ^„ 

all students must stop vjorking when someone raises hand. Teacher 
may say ''Stop S''. Checking may be done orally. 
This activity way be varied by designating certain cards which 
list more difficult sentences as "double" or "triple" or, if 
sentences are of great diffic\ilty, "homerun.," 

-I 

iiCTIOTY 3, Secret-number-sentence baseball (using students as pitchers to 
give open sentences) 

Suggested Ms.terialss 

Cards on vrhich are written one or more open sentences. Class or 
group is divided into two teams, each of which selects a pitcher. 
Open-sentence cards are divided betuoon the two pitoHers. First 
student at bat receives an open sentence from the pitcher, i.e. 
"2x = 10." Student must give value for x x^hich makes the sentoiibe 
true. If ho dees so correctly, ho goos to let base. If tiis reply 
is incorrect, a student from the opposing team must give the correct 
answer. If ho does, student at bat is out. If the answer given 
by the opposing team member is incorrect, stvdont at bat goes to 
1st base on an error. Play continues until team at bat has tiiree 
nuts. Then opposing team comes to bat and p].9.y continues as 
•".ndicn-tad abcvo. Teacher, or appointed student, keeps score and 
acts as umpire. Game ends after agreed-upon number of innings. 

Directions to "Students: 

Class will be divided into tvro teams: girls on one team} boys on 
the other. Each team \d.ll choose a pitcher whose task x-^ill be to 
give open sentences to the opposing team for solution. Students 
x-All come up to bat in the order in which seated. If student gives 
correct solution, ho will go to 1st base. If his answer is incorrect, 
soineone from the other team must give the correct solution. 
Pitcher will call on somoone from his team to do this. If the 
answer from the opposing team membor is correct, that x-jill count as 
an out for the team at bat; if it is incorrect, the student at b£:t 
will go to 1st base on an error, iill correct ansx-jers are singles 
and advance student on base to the next base. 

Suggested Strategies: 

Teacher may ask students to compose the open sentences to be used. 
Thoy would then give their sentoncej^ to their pitcher to use against 
the opposing team. 

Here difficult sentences iny bo marked .as a double, triple or 
horaerxin. 

i-'or use with a unit on verbal problems, cards might give such 
problems -Mch would need to be tr:iiiJlatod into opon sentoncos 
by the students and then solved. 

Cards .aight list some open sentonces and some verbal problems, \<rith 
the verbal problems designated '-'triplo'' or •'hom.erun,*' 
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COMPETENCY: Solve linear equations through use of the axioms, 

OBJECTIVE: The student will find an operation which undoes a 
given one, 

ACTIVITY 1. Doing and Undoing 

Suggested Materials: 

Prepare a list of operations for which an UNDOI^Ta 
OPERATION can be found. Such a list might be put on a 
transparency, on the board, or on individual cards which 
could be given students. 

SAMPLE LIST 
OPERATION UNDOING OPERATION 

1. Turning on the TV set 

2. Putting on my shoes 

3. V/alking home from school ______________ 

Earning $5.00 

0. Wrapping a package . __________^ 

6. Losing S yards in a 

football game 

7. Adding 10 to a number __™__„______„_ 

8. V/a Iking up the stairs ________ ________.^ 

9. A rise of 10° in 

temperature 

10 « Subtracting 5 from a 
number 



Directions to Student: 

Give the operation which undoes the listed one. 

Suggested Strategies: 

This can bo done orally, T«;ith ot)erations given by 
teachor and responses by students. It can be a 
written activity, with students w/^iting the undoing 
operation on a sheet of paper, 

ACTIVITY 2. Undo this. 

Suggested Materia In : 

Each student receives a card i^;hich lists one or more 
operations, mathematical or otherwise. Activity 1 
above lists some operations which could be used*. F^ach 
student takes a turn to act out the operation on his 
card. For example, if his operation is: Adding 5 to a 
number, a student might collect five sticks of chalk 
and place them, one at a tine on the tray with the 
rest of the chalk. The first student to raise his hand 
and give the undoing operation correctly earns a point. 

er|c 1 1 /y 
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Directions to Student; , * 

Each of you will take a turn coming to the front of the 
room and acting out one of the operations on yo\ir card. 
The other students will try to think of an operation 
which undoes the one you are illustrating. Raise your 
hand when you think you know what is being illustrated 
and can give tho undoirg operation. You will receive 
a point for every correct answer. 

Suggested Strategics: 

In listing operations on cards, be certain they are of 
tho type that can be acted out easily with articles 
available in the classroom. Include some involving 
addition and subtraction since the piarpose of the 
activity -.s to reinforce the fact that addition undoes 
subtraction and v "e versa. 

If you wish to avoid the subtraction axiom and use only 
the addition axiom, substitute ADD THE OPPOSITE for 
SUBTRACT. 
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COMPETENCY: Solve linear equations through use of the axioms. 



OBJECTIVE: 



Student.! vjill be able to use the multiplication 
axiom in solving equations. 



ACTIVITY 1. Susffest a Solution. 

Suggested Materials: 

Pi'epare a list of simple verbal problems which x^rill 
require use of the multiplication axiom in their 
solution. Students will suggest a method of solution. 



SAMPLE SENTENCE 

1. If 1/2 of a number is ij., 
how can I find the number\? 



ACCEPTABLE RESPONSE 
X. Multiply .1). by 2. 



2. If 3 times a member is 18, 2. Divide 18 by 3. 
how can I find the n'omber? Take l/3 of 18. 



3. If 1/3 of my allowance is 
$1.00, how can I find the 
allowance? 



3. Multiply $1^00 by 3- 



If k times_ a number equals U. Divide j^O by h^. 
kO , how can I find the 
number ? 



5. If 1/2 of my friend's age 
is 7, how old is he? 



Take l/k of i|0 
^. Multiply 7 by 2. 



6. If 1/3 of another friend's 6. Multiply 5 by 3* 
age is S) how old is he? 



7. If 2/3 of my sister's age 
is 10, how old is she? 

8. If 1/5 of a number is 3, 
what is the number? 

9. If 3/5 of a number is l5, 
how can I find the number? 



7. Multiply 10 by 3/2. 
Divide 10 by 2/3. 

8. Multiply 3 by 5. . 



9. Multiply 15 by 5/3. 
Divide 15 by 3/5. 



10. If 5/6 of a piece of lumber 10, Multiply 15 by 6/5. 
Is 15 feet long, how long Divide l5 by 5/6. 

is the entire piece? 

Directions to Student: 

You will be given a short verbal problem. You must 
tell v/hat method ol jjolution you would use. You aro 
not to give the solution^ but only the method to bo 
used to find it. 



vSuggORted Strategies: 

After the clans or group has gone over o number of 
such examples, try to get them to generalize. Ask 
them if they can find a relat ions^hip between the 
fractional part of the number given and the number 
they suggested as multiplier. They should find that 
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multiplication by the reciprocal of a number will 
-undo multiplication by that number. Since the reciprocal 
is th3 multiplicative inverse, it undoes mult tSLicat ion 
by 1-tiat number, 

/ou wish to use division as the undoing operation for 
. mu.it iplicat ion, this method may be used instead of 
reciprocals, 

ACTWITY 2. Win with Reciprocals, 

Suggested Materials: 

^ Each studGnt receives a card on which are listed five 
open sentences, the solution of whicVi requires use of 
reciprocals , 

SAMPLE CARD: 



1, 


2/3 


n - 


18 


2. 


3n 




2U 


3. 


3A 


n = 


1 ^ 


h. 


5/3 


n ~ 


10 


5. 


7n 




k2 



Another group of cards, solution-cards, have witter 
on thbiii a number which will solve one of the seniiences 
on a student -card. Each solution-card gives one number — 
tlio solution to one of the open sentences. These cards 
are shufflod and put on a desk in the front of the room 
or on the table around which a small group of students 
may be seated. The top card is turned over and the 
solution read. The students are given a minute or two 
to examine the sentences on their cards. If the solution 
fits one of his sentoncos, student raises his hand. 
Solution is chocked. If correct, he receives a point. 

Directions to Students: 

You will receive a card on which are listed some open 
sentenqes, I have a pac'^ of cards with the solutions 
to ^ the sentences on your cards. If I turn up a number 
x^?bich solves one of your sentences, raise your hand. 
If correct, you will receive a point. 

Sugt';er.ted Strate^uos : 

After tvjo or three solution-cards have been turned uo, 
studoni- should exohan--o their G'^ntence -car ds since, by 
that tira, they will have the solutions vjorked out. 
This activity can bo ur>od with any tyre of linear 
equation, not only thone whose r.oiution involves use 
of reciprocals. 
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COMPETEKCY: Solve linear equations through use of the' axioms. 



OBJECTIVE: Student will be able to solve open sentences 

through use of the axioms. 

ACTIVITY 1 : 

Suggested Materials: 

1. Sot of cards on which are listed open sentences., the 
* solution of which requires use of one or more of the 

axioms. Each card should liet one open sentence. 

2. Set of cards on which are listed the cymbols: X, 

+, - . Each card should list only one symbol, There 
should be more than one card listing each one of the 
four symbols. 

Directions to Students: V 

You vrill receive five riards.., each listing an open 
sentence, TViero are al£:o c.^rds on vjhich are written 
the symbols: X, + and - , Each student vdll have a 
tu:i'n to pick one of these C5rus. If you can solve your 
open sentence with the symbol you picked, you must give 
the solution and explain hoii you used the symbol on the 
card to fsolve that particular open sentence. A correct 
use of the syTiibol earns you two points. After you 
correctly solve an open stmtonce place it and the symbol 
card you used to solve it on the desk in front of you. 
If you cannot solve any of your open sentences with the 
symbol card you picked, return it to the bottom of the 
pack. Play passes to the next student. If you need 
tvjo symbol cards to solve one of your sentences and 
pick one which you can use, keep it in your hand until 
your turn comes around again. \Vhen you pick the second 
symbol required, play them both with the open sentence. 
This gives -you rliree poirts. Play stops v;hen a player 
has no more cards in his Uand. Players count points 
played. Each card played, sentence cards and symbol 
cards, counts Oiie point. You must deduct one point f or ^ 
each card remaining in your hand. Points are tabulated 
and play begins again, with each student receiving five 
cards. Student with highest number of points at end of 
game wins , 

V.u::r,csted Strategies: 

Activity can be used with the entire class or with a 
small group. 

Instead of open sentences, verbal problems could be 
typed on cards. This would add to the difficulty 
since student v/ould first need to write an open sentence 
to fit Viis verbal problem and then decide what oporation 
ho needs to use to eo Ivo it. 
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CO^^PLTEuCY: Construct a yrr.ph indicating thct rolntionohip of 
tv.o vr.riablwO from a given oGt of data, 

OBJILCTIVL: Given r\ grid 'vith r> horizont-il ccnic r.nd a vcrtlcp.l 
f;c:?. lu, the ^'tudcnt nhould be 'Able to locntc on thio 
grid point'j corrcc-ponding to an ordered p''.lr« 



ACTIVITY I ORDilHLD PAIRS ON A GilO-BOARD 

SuggcDtcd mr-.torialG: l« pog board and goif tecs 2. ordinary 

bor.rd v.-lth nailo in place re fn tha diagram 
bolovj 3* rubber bnndo 

01 recti onn for the teacher: Place one rubber band down the left 
^■^-"umn and one rubber bnnd acrono the bottom row of the geo- 
bonrd. Think of the rubber band encloccd nails no being 
numbered like the oneci p'cturedo Any nail on a gco-bonrd can 
now bo located uoing tvo numbcrc* i . 



(3,5) 

















1 












Ji 




n 1 1 
































H 






—< 















•'^ * ' 

\ 

\ 








> 


































1 





















Nail (3,5) located by rtnrting at nail (0,0). 

t. The firnt number 3 tolln hov; far tc count OVER on the bottom row 
2, The recond number 5 telle hcv,- far to count UP from the 
bottom rov;« 

The two numbcrn ^rz called an ordered pair because the ofdcr 
In which th:- tv;o numbcrn arc '/-■ritten i .o import'\nt. For examptc, 
the nail located by the ordered p^.lr (5»3) not the f^^amc no the 
nail located by the- ordered pair (3,5 )•> 

EXl CI3c:-j: Loc-tv. each of th.. f-^ilo'ving ordered pairr. on tho 



U (4,2) 



4, (3,5) 



2. 



(9,0) 



3* (0,6) 

6.(0,8) 
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ACTIVITy 2 

Dircctiono: Unc the seating chfirt bclov; to ancv.-cr the following 
qucntions. 



ro'.v 
number 



6 


Ben 




i 

Lc-m 


K-^y \ 


Meg 




Lynn 


Don 


Gni 1 


Jane 


Sue 


£d 


4 


AL 1 


1 S-m 


Pnm 


'Greg 


G:^.ry 


Ken 


3 


Ann 


1 Abo 


E!vc 




Ron 


Leo 




1 1 


Peg i 


iM i k c 




Dor?. 


Liz 


\ 

' \ 

k 


ur.nn 


Jim 


Rick 




pn 


Jock 




' i, J 


5„ 1 


■-5 




™. 5,, 


6 



coluiTin number 

!• 'Jho citrr in the coat in column 4 row 
The ordered pnir for thic ce?,t ic (4,5), 
in a cert'^in order an crdcrod palfe 

ordered pair { 4,3 ) 

column rov; 



2* '.-hich ctudont io at (5,2)?. 

3. V/hich ctudcnt ic p.t (3,5)?. 

4, v;hich rtudcnt ic nt (533)?. 



0 call two numbers 



5. Oo (5,3) and (3p5) locate the c^amc ccnt?____ 

6, Place a circle ar'-und the namor of the ntud^ntn at theoc ror-tG. 
(p,I)> (5,2), (5,3), (5,4), (5,5). Arc thooc otudentG sitting 

J n a ctrai gtit I inc? 



7-10. In tabic I bclcv, lint the ordered p-iro that locate the neato 
It the Gcatr, form a ctrnight llnv, •.;rfte "yeo'' in the lar.t box. 
if the Gcats do not form a ctraSght line v.rite "no" in the last box. 



Tabic I 

CI an or 00m ceatn 



column number ic the came 
ao the r'Ow' number 

column numb>.r io 3 more 
than the ro'.v number 



ordered pairo 



Straight line 




rum of column number and 
ro'.v number in 7 



pn^^l column number in Icgg 
£|jlL than rov; number 



ACTIVITY 3 GRID FOOTBALL 
Objuct: To htt all of tho other player's cJofcnstvc men, 

Ruleaj I. Locate your 3 eetoof dGfenstvc men on the defense 

gride The men in each set are placed next to each other 
in vortical, horizontal, or diagonal straight lines like 
those belov;. 



i Kind of 
defense mon 


number of each kind 


1 abc 1 for 
locations 


'1 i ncman 


5 


L 


Back 


4 


B 




2 


c 

^ : -J _ > 



9} ' ! ' « 




■•^01 23456789 10 



Do not tell the other player whore you placed your defensive men. 

2, Player I tp.kos 4 hits at the other player's defensive men by 

naming 4 ordered pairs on the grido He records them on his offense 
gr d. Player 2 records the hits player 1 has taken on his defense 
gr i d. 

3e If player 1 has hit a defensive man, player 2 tells him the point 
and the kind of defensive man hit. Player 1 records this by 
placing a L, Bj or E over that pointy 

4. After player 1 has taken 4 hits, player 2 docs the same. Player 2 
records the hits on his offensive grid, while player 1 records 
.them on his dcfonse grid, 

5. Plnyoro continue taKing 4 hits at each turn until one has found 
all of tho other's defensive men. 



SCORING: Thi; ffr.st plnyuT to hit nil the othcr'r, dcfcnaive 



OFFENSE GRID 



10 

9 

8 

7 

6 

5 
4 

3 



1 ' 







































































1 


















































t 

I 


LI 


f 







01 2345 6 789 
DEFENSE GRID 



0 



10 

9 
8 

7 

6 

5 
4 

3 



1 

0 1 

















1 1 










- — 




























































-.1 '-,...■■-„ 








1 












-J 


^ 




1 


















i 






.1 




1_J 


1 















7 10 




Place 
defensive men 
defense grid 



on 



Record 


other 


p layer 


's hits 


on defense . 


grid 





Tc I I other p I ayer 
t'ne defensive men 
he hit and their 
I ocati ons 



Take 4 hits at 
other player*s 
defensive men 



j Record your 

i hits on 

j defense grid 

I . 



no 




yen 
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ACTIVITY 4 GAME: SPIN AND WIN 
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Rules: 

1.. One player ugcg X*8, The otht2r ugos O's, 

2. Use a pair of dtcG, one being red and the othpr white, 

3. One player throws the dice, 

4. The player then writes the ordered pair, (red, white) on his 
score card. 

5. The player then places X or 0 ( which ever he choose) on the 
point named by the order'ed pair^ 

6. If this point is already taken, the player does not make a mark. 

7. Each player takes 50 turns. 

8. The player with the most points wlno* 
SCORING: 

Three marks next to each other In a line gives 5 points. 
Four marks next to each other gives 8 points. 
Five marks next to each other in a line gives 16 points. 



Six markv-^ 


next to 


each other* in 


a 


1 i ne 


give 


SCORE CARD 












1- ( , ) 


11 • 


i^t^J 21 . 










12a 


L„»_--) 22. 








3. 


15« ( 


[ 9 ) 23e> 






5 




14. 


24. 






4 




15. < 


25. 






3 




16. ( 


26, 




» / 


2 


7« 


17. ( 


^--.»_) 27. 


(_ 




1 




18. ( 




(_ 




0 


9. 


19. ( 


29. 


( 








;''o t ( 


30. 









1 I 1 


1 

1 




1 1 1 






1 


1 i 






j 










1 -f 5 


6 



1 s 



ACTIVITY 5 SECRET CODE 
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Directions: Use the secret code table to answer the following 

questi ono# 



4 


J 




E 


P 


H 


_2 




c ■ 


£ 


B 


Y 




T 


L 


F 


X 


N 




G 


R 


V 


D 






A : 


M 


Q 


I 


K 




0 


1 


2 


3 





!• uecode 



: (4,3) (2.3) (0,3) 
(1,3) (1.2) (2,4) 
Hint: There are three words 



_ (0.^^! (I5I) (2,4) 
T2,1) (2,4) (1,0 



2. Something has been done to make this next message harder to decode. 
You will have to think a little before you can spell out this 
messageo 

(3,2) (1,2) (-1,2) _ (0^3) (3,3) (-1,-1) (0,1) (0,l)_ 
(-1,0) h,3) (-1,1) _ (-1,-1) (3,1) _ ("1,-1) _ 
("1,0 (1,2) (2,0) (-1,-1) (3,2) 

3. What letter is not in the table? Think of a pair of coordinatoo 
for this letters 

4. What letter is at the origin in the table? 

5. Use the tabic to code your name. 
ANSvVERS 

1. You ^rc: clever, 

2. Olio has been subtr-ictod fr-:-m (.Mch coordinatu. 
WoGoage; You ohr^M got A for today« 

3. Z 

4. "a" 

Siigcjuc ti.mn t'j the tcnchor: On quc-.tion , h^vo the ntudcnto c-jdc 

tliuir n.'t.-ic; -.n ;>, nMp r,f paper. Gather Ihcni in a box, mix them 

and have ntudents draw out the nlipr.. Each Gtudent munt try 
to fiqure out whose paper thoy have. 
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ACTIVITY 6 
Dtrecttono for the studGnt: 

U We named points of the number line by matching a number with 
a polnto 
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--ii -3 -2 -1 
B 



0 



1 

A 



2 



3 • 4 
C 



2, Can we name points on a vertical number line in the same way? 



a. What is the point matching 3/2 x 

b. What is the point matching -1? 

3. How can we locate a point neither directly 
above or below zero nor directly at the 
. ight or Icfz of zero? Use the .jraph 
below for the following questions 

a. Is point A two ut'.its to the right 
and one up? 

b. Or is A one unit up and two to the 
r I ght? 

c. Does either description locate 
noint A oqua I I y well? 



B 



A 



4 

3 
2 
1 

0 
-1 
-2 

-5 
-4 



4, Where is point B? describe its location in two ways. 



5. If we agree to give the number to 
the right or Icrt first and then 
the number up or down, description 
of the location is simple. Point 

A is located at (2,1); B at (-3,-1). 

6. Such number pairs arc called 
ordered pairs 9 since we always 
give them in the same order. 



t f 



3 

I 

2 

I 

i 



EXERCISES To be done hy the student. Dr.-'.v 
a vertical and horizontal 
number linos at right angles through 
point 0. On your graph, locate each 
p ) i nt I { ctod be I o^.' . 



0 - 1 

♦ ( 

-3 



3 



U A (3,2) 
3. B (-5,-1 ) 



4„ D ( 3/2, ''O 
'"3. E -5, -3" 
6. F (-2,-3 



7. G 7/2, 5/2) 
o. H ( G^-3) 
(-M3 
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COMPETENCY! Construct a graph Indicating the relattonshlp of 
two variables from a gfven set of data. 

OBJECTIVE: Given a point on a grid, the student should be able 

to write the ordered pair that describes the location 
of this point, 

ACTIVITY 1 

Suggested materials: Ditto maps, maps of your city or state. 

Directions: The letters and the numbers on the state road map 

below help you locate towns on the map. For example, 
the town of Parsons in a (0,3). Use the map to answer 
the following questions. 



0 



1 


>1>U 














































J 


^ A 


■ ■■■■■ 
























•* 


























4 






7 


prii 














1 










r «; " 
















<* 








d 




















■PA r 












\ 








\ 

\ 






















1 i 


{ 






1 




1 

1 


1 



N 



Ugc a letter and e. numbof to tell whoro each town is located, 

1e Fairfield^ 3. Kcnnctt 

2, Graton ____ 4. Pueblo 



Name the town located at each .^f t.h(; points bulovv. 

5. (H.10) 7« (F.8) 

^- 8. (F,4) 



ACTIVITY 2 LOCATING POINTS 
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Suggested materials; An overhead visual like the one on the next page* 

Directions for the teacher;' Place the grid with geometric shapes 
on the overhead projector. Ask students what the ordered pairs 
are that locate the; a) cylinder b) cone c) cube 
d) square e) triangl^ f) circle g) parallelogram 

Suggested strategy; 

1. Students could direct this activity and call on others. 

2. Individuals could be called on to give the ordered pairs. 
3m The teacher or student could give the geometric figure and 

have a student give the ordered pair. 
4, If the students are not able to recognize the geometric figures 
, the teacher could point out the objects. 




• 




f ' ; . •, 
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COl'irETEKCY: Conss^ruot a graph indicating the relationship of two variables 
fron a given set of data« 

(BJiSCTIVEj Given a grid and a sot of orderod pairs the student should be able 
to draw the design formed by the point a located by the ordered pairs. 

..CTIVm 1 

Suggested mtorialsi 

d3.ff erent siae £:Ta.nh paper 

Dii'estions to ctudent: 

Plot the poJjxts in the order g.V.'en« Connect vdth straight linos 
point "a" with poLit "b", point "b" vdth poii\t "c"s etat, until 
tha last two points g5.v8n &i*e ooiXJiooted. Fo5Aow this procedai'a 
for the ncxi fouv g^raphs, 

Guggestcd stv^lc-^gj's Tavo stvc'ajj*.s do 1, ^5, 3« and/ or k of these graphs. 



bo 

Co 

do 

f<. 

go 

u 

a# 

o; 
p« 



-22,9) 
-21,8) 
"-17..~6) 
15i-6) 

^Mh 6) 

6) 

5i 10) 



2^ a 
b 



■1; 14) 

0,10) 
-3i 10) 

-4i 1'+) 
"9, 14) 

-a, 10) 

-12, 10) 

8) 
c) 

The fl02 is rissinf^ 
IVoHi tlie ;:(Jq ( see 
"22,9 above) c Deeigii 
your own f3ag and 
f;lv© coordirates of 
its pojjits. 



Co 

f. 

h. 

J. 

no 

Tin 

qo 

3> 
to 



o (°-3 3/2, -10) 

»c (-^3 1/2, -15) 

^» (^'5 2/3, «1?) 

- (-5 2/3, -12) 

« («3 1/2, -10) 

(-3 1/2, -6) 

-2 3/4, -5) ^ ^ 

-2 1/2, 2 1/2) 
(-2, 3 1/2) ^ 

(-1 1/2, 12 1/2) 

;o, 14- 1/3) ^ 
[1 1/2, 12 1/2) 
'2, 3 1/2) ^ 
2 1/2, 2 1/2) 

2 3/4, -.5) 

3 1/2, -6) 
3 1/2, -Ij) 
5 2/3, -17) 
5 2/3, -12) 
3 1/2, ^0.0) 
3 1/2, 



-3 1/2, «:a) 



3i» a, 
b« 

Co 

d. 
e. 
f. 

go 

h. 

i. 

60 
k. 

1« 

ni^ 

Ha 
Oo 

q-. 

t« 
u* 

V, 

Wo 
Km 

y« 
z» 



15,-20) 

-2,-25)^ bp 
■.20,h!»2) 
0^-32) 
-5,,-30j 
15,-25) 
;!0i<0) 
15> 30) 
-5,30) 
-14,20) 
-6,21) 

-4, 19) 
-6,20) 
-l/fi20) 

-15 A*) 
-19, lA) 

-74,12) 
-15,11) 
-15,13) 
-27,-1) 

•"25,-2) 

-13,-1) 

-11.-7) 
-2,-5) 

««,-13) 
Op-15) 
-2,".25) 



Co 

do 

, f o 

ho 

u 

ko 

lo 

nk 

Oo 

qo 

S« 
to 

Uo 

V, 

Wo 



( -U^14) 

("•15^11) 
(-^7,10) 
(-U,8) 

(1V,8) 
(26^8) 
(37^15) 
(30,6 

(12,4) 
(1,-4) 
(0,-10) 
(-11,-17) 
(-11,-15) 
(-2>-9) 
(-1,0) 
(-5,0) 
-5,-4) 
(-4,-7) 
(-6,-5) 
(-7,0) 
(-10,0) 
(-18,6) 
(-21, h) 
(-22,5) 
(-20,9) 
(«-14,l^) 



.trill 




^ i 4 Ki , . ^ 4 f t s.U-.>,*4"J- t • ' M M- fjg M f t 



^ i** ^ **^ ^wi^ w Imx i*:^'^ («4hMmLj««.^ 



- { }] I : ! • <?j : ' * iJ 1 




1^ *^ v"*^"**"*^*" »-'*f'-j*'f-J-^*.-'-l'^4T*f4*l J' 



1 * 



. 4 "■• 



4- 

itmliiJiii) i 
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SisgGGOt^d Kik^erialj Graph papor 

Direct ions to studontj 

Fiot the points in tho os-der (siven© Connott with straight IXncc, 
point "a" with poin-i "b», poiiA "b" with poih^ »»c" # etc© urJ.eoo 
thora is a directive to stop* A directive to otop means you do 
rot connect thosa Vo podnto only„ b'ii a31 others are connected 
ill order, Foilc** thia procediire for the nc»Jit 3 graphs* 

G-u£^gestf!d strategy: 

Ti'O teaclioi" can have tho students do 1^ 2, &ni/cr Hj.I 3 of these 



5* a, 

bo 
..c« 
d^ 
eo 
i'i 
C» 

ha 

s 

io 

1. 

Do 

n, 

o* 
P« 

Se 
t, 
U« 
Vo 

w„ 



33) 



(-5. 

1>^4) 

-Ip 2) 
-3, 4) 

TOP 
1, 2) 

1, "12) 

TOi'' 

-1> -12) 
Op -33) 
1, -12) 
0, '-11) 
"1^ -12) 
TOP 
3, ?) 
5.5) 
5, --12) 
4# --13) 
3, «12) 
»11) 

5, -1:0 
TOf 

-3, -12) 
-4, -U) 

-5, 7) 
3>7) 

3, --r.?) 



(a,2) 

6,0) 

^-Ci -2) 

(10* -^?) 
'3, -7) ^ 

-10;, -4) 

-10, 5) 

2) 

0, -}) 

"6,0) 

-6, 2 1/2) 
TOP 
-6, 0) 

TOi- 
o, (6, 0) 
Po (6, -2 1/2) 

sTor 
q» (-10, ^) 

(-8,?) 
s, (10, 4) 
to (10^ -5) 
OTOi- 



6a a.. 
b« 

do 

f. 
Co 

lo 
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bo 

do 

J! 

J. 

n^ 
o« 

q. 



to 

y» 

dd« 

ff* 

ii, 

Jj^ 
kk^ 

11« 

CJuo 

nn* 



ih 11 1/3) 
(3 1/2. 11) 
(4: 10) 

(3 2/3, 9 2/3) 
(2 1/2, 10) 
-1/^.3 10) 
(-3/4, 12) 
(-1,1^ 1/2) 
(-1 1/2, 14 1/2) 
(-2 1/3^ 15) 
(-2^ 15 1/2) 
("3, 15 1/3) 
(-2 2/3* 15) 

(«3, ir>) 

(-4, J4) 

(-3 1/2^ 12 1/2) 
12) 

sTor 

(8, 10) 
(9 1/2^ 10) 
01 1/2, -.1/2) 
(a 1/2, -=1) 

(a 1/2, -7) 

(-6 1/2^ .»?) 
("6 1/2, 
(«9 1/2, 



qq(' 



(-7 1/^, 
(-3 1/2^ 
(-4 1/3, 
(-3 1/2, 
CTOi- 
(4, 10) 
(8* 10) 



ss. 



-1) 

-1/2) 
10) 

10) 

n) 

12 1/2) 

tt. ( 



(0,12) 
(-3/4* 12. 
1/2^.10) 
(-'I 3/4, 

10) 
(-2 1/3, 
7 1/2) 



(7 3/4, 12 3/4) 
(6 3/4, 13 1/2) 
(6^ ,12 2/3) wx^„ (, 
(6 3/4, 11) 
(5 1/3, 11) 
(4 2/3, 11 3/4) 
(3 2/3, 13) 
(2 373, U 2/3) 
(I 1/2^ 13 1/2) 



»2 1/?, 

7) 
(~3. 

7 1/.) 
(--3,10) 
3 3/ . 

:'^o) ■ 



0 
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COI<iPETEICr; DosoribG pcirallel linos, porpondicular linos and intersecting 
linos using drawings or int-uitivo ooncapts, 

OBJECTIVES'. The studont can rocogniao a line sogmont from dravrings and 
objects in his siarroimdings, 

ACTIVITY Is 

Suggested materials J 

Gooboard, rubber bands, straight edge and pencil, 
copy of student directions. 

Directions to student: 

1. Hook a rubber band around any t^jo nr.ils on tho gooboard.- 
The rubber band now reprononts a line segment. The 
nails represent points. A line segment begins and ends 
at two pczatG. A line segment is part of a line. ;Look 
at the oxanple, 

A B 

Capital letters are used to nark points. Tho part of 
the lino be^weQu point A and point Sic the line segment 
AB. The arrows show thot the line has no end points and 
is strai-f'-ht. 

Practice making lino segments on the geoboarc< 

2. On the gee board show four line segments, idth 
straight edge and pencil j show the four line segments 
you have on the geoboard on the picture of the geoboard 

bo LOW. 
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Sugcest'G'i strateciea: 

Uee iridividual2;v i>r in groups, of two, 

If tills is the first time students are expcoed tc the geoboard, 
an explanation ■ v/ill be needed to establish the idea that the 
nailo re;. resent ;*ointa in a jjlane and the rubber bands 
re:)rcs-.ent line sef^ri^uts, t.lloM a little tii.ie for them to experijnent. 
Each student should have a co;y of the directions to the student. 
If Dtudcnts are working individually each titudont needs a 
geoboard. If working in groUiS each grou:- needs a geoboard. 



ouggected riitsrialo: 

Ghoct of unlincd ; a. er and , o-^cil, copy of student 
directionoo 

Dii'ectiono to Ltvdent; 

1. Take the shoot of unlined i.a.ier. Otart in one corner 
and letter the corners in a clockv/ioe direction i., B, 
C, and D. 

2, Fold th^j :a/or no that the corner latte^^ed C touches the 
side AD, 

3» Unfold tlie i-a:^cr« The crease that you Liide rOiTesents 
a liiie se^'iaent, 

line 53fr.ent is .] art of a lino. Look at the exarrc-le, 
A B 
^ \ 

Gajital letters are used tj identify joints. Tho part 
uf the lino betv;uen tho ; oint /. and the ^ oint D ic the 
line oef^rvent ..B. 

The arrows in^ij.catG that the line has no end and ic 
GtOiiif'ht. Uibel tho lino sogr.cnt you j.nde liJ^ ^ 

4* Fnld tho , a x'r and i.ako tv:o i/.ore line sen.icnts. Identify 
those line i^e.'';..unt3 uiiin.^. lectors not already used. 

There a.*e .ther oxai loo « f liiiu liOi^rionttJ on thio , n; or* 

Tltlo thn ; a; or ^^Lirie onto^" ar:d lint at Icaot six 
lino ne;^2./.nt'*;* 
i..ixa:* les line ont ....^ 

6* ijocribc riv»t ox'u . ]t • . J.iivj u^:^;. x.al'j in thi'i r« -Tio 

V. ""^^ M ! Vt; iini: ir. i t.hir ;,ctivi^;, , {,o. rt t- y ur t^v.chcr* 
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COiiiiiTiiivCY: Describe i^allel lines, perfjenaicular lines and intersecting 
linos using dravdncs or intuitive conco:3ts. 

OBJECTIVE: The student can recognize and dcocrj.be parallel lines from 
drawings and objects in his surrowndinf^s* 

^iCTIVm 1: 

ouggGsted mtorials: 

Geobctard> rubber bands, straight ed^e* and i>oncil, copy of 
student directions, worksheet i> 

Directions to student: 

1. If you hook a rubber band around any two nails on the 
CQoboard, the rubber ba^id will re:>rQSont a line segment. 
Practice re;-)resenting sevei'al line segiiionts in tills way. 
Clear the geoboard of rubber bands, 

2, On the n^oboard inaka a line E!-3gr.iGnt by hooking a rubber 
band around the second and the last nails in the second 
row of nails. Leave this rubber band on the board. 

3o i^ke another line segnent by hooking another rubber band 
around the first and sixth nails in the third row. iVith 
these tv/o line sognents you havs an exar..;:!© of parallel 
line segri.ents. Line segi.:ents are parallel if they are 
alv;ays the san.e distance ai;art and these are th© aaiuQ 
dibuance a, art. Leave these on the board. 

4. liake tv;o r.;ore ^ airs of parallel line segiucnts on the 

board. 

5. Uijo the straiglit cd^'.e and . encil and sho\\' the three 
;.airs cf ; arallel lines y^iu have on the get board on 
the ;.icturu ui" the {;eob;'ardo 

S> « O « o o « 

4 'J c « a e 
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7t On the vjorkshaet. you will see pictures of line segments^ 

Docide x-Mch pictures show parallel line segments, and write 
••parallel lines" in the blank following the number of the 
pict\iro. Tell why thoy are parallal, 

8, You have finished this activity, Uoport to your teacher* 

Suggested Strategies s 

If this is the first time students are exposed to the geoboard 
an explanation will be needed to ef?tablish the idea that the 
nails represent points in a plane and the rubber band represents 
line segments. Allow a little time for them to experiment. 
Use individually or in si.iall groups. 

If students are world.ng individually each student needs a 
geoboard. If in smll groups each group will need a geoboard, 

..ITY 2s 

Sug^josted materials s 

A sheet of \inlinod paper approximately 8" x 11" and pencil| 
copy of Vferkshoet A; copy of student directions,. 

Directions to students 

1» Take the sheet of unlined paper, start in one corner and 
letter the corners in a clockvjise direction A, C, and D, 

?, Fold the paper so corner D falls on corner A and oornor C 
falls on corner B, 

3. Unfold the paper. This crease represents a line segment 
Use th^ letters EF at the ends so as to identify it^ 

Now fold the p-apt^ii* so the line setrment D C falls on the 
line segment k F, 

5. Unfold the papor^ Use the letters G H to identify this creas 
as a line sogmont. These two oranses or line . segments E F 
and G H represent parallel l'**-..3s* Pirallol lines are alv^ays 
the sane distance ap^i'^t^ 

6» riiore are othor examples on this paper of parallel .Idne 

tio^nncn br.^ Ti lie th\ 53 paper 'M' nrallol Lino So^^jT^entn." otato 

what lir.o se^/infints arc parill^vL, 

r:j<:ariple; Line sef!?';ont A parallnl to \\x\o jscpmont G !:* 

L'escribo five exar:| len of par*\'l 1 '•j 1 lino:; 'n) r-Tr. rr-c^n .ir.ti to I 
uh V t hn V n rc \''\rr^. I ! n !. ^ 



8, Cn the workshhet A you will soe pictures of line segments. 
Decide which pictures show parallel line segments and write 
"parallel linos" in the blank following the number of the 
picture and toll wiiy thoy are parallel. 

9. You havQ finished this activity, report to your toachor. 



Suggeytod Strategies: 

Use individually or in small groups. 




COMPETSMCY: Describe parallel lines, perpendicular linos and intorsectdjig 
lines using drawings or intuitive concepts. 

OBJECTIVE: Hie student wi.ll be able to roco^nizo intersecting Hnes, 
ACTIVITY Is 

Suggostod materials: 

unlined paper and pencil, copy of worksheet A, copy of student 
directions 

Directions to student: 

1. Take a sheet of paper and letter the four qprners A, B, C, 
' and D in a clockiriss direction, 

2. Fold the paper so that A falls on C. Letter this crease E F, 

3. NoTJ fold so that E falls on D. Letter this crease R S.^ 
Thsce tvTO creases, E F and R S represent intersecting line 
sGgmonts, If they continued on and on, th^y would represent 
intersecting lines, Jjnter sec ting lines mean that they cut 
across or meet one another at one point (which is their only 
common point) and we call this poiiit the point of intersection. 



Illustrations 




Vfrittea in symbols s 

£f A iTl is point T. 

4. Fold three more examples of intersecting lines and letter them, 
Ihen write what happened usin-^ R^/mbols, 

5, Describe 5 examples of intorsecting line sepmonts in this 
room, 

C', Cn '.forkshoet A you will find pictures of line sor.monts. 

Decide which represent intersectir.^r line sef^.r-.onts and uTitn 
it in the blank followj.ng the nurJor. 

>.ir;for.t,.-.d Stritcs-;] on: 

3LudontG will nood to v;ork oM.her in.li vidua 11 y ov in palrr,^ I T 
i.ho work on porpendiciilar i mQ.i h.-^s pronoded intorsecti np liiio.'-,, 
it sho\jld bo called to the attention of t}io ?3Uident, tiial they 
nt'o forniod l.y a imiciuo in ■ i-rfjot^l i n , 
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ACTIVITY 2s . 132 

Suggested materials: 

Geobpard, rubber bands, straight edge, ponoil 

' Directions to student: 

!• ' Cn the gooboard represent a line segment by hookljjg the rubber 
band around nail 1 row 4 and nail 4 row 1. 

2. Hook another band around nail 1 row 1 and nail 2 row 6, If 
each band continued, it would represent a line. Ihese are 
intersecting linos meaning that thoy out one another at a 

. point. 

3. Hook a band around nail 6 ro;7 2 and nail 6 row 6, 

4. Hook a band around nail 4 row 4 and another around 

nail 7 row 4. Are those intersecting line segments? Do you 
notice any difference in the way these two sots intersect? 

5* Use the straight edge and pencil to show the intersecting 
lino segments on your gecboard using these dots as tho nails. 



6, Clear your geoboard. Represent 2 more ^is^rs of intersecting 
line segments on it, 

7, Describe 5 ©xamplos of intersecting Hno segments in this room, 

8a Cn worksheet A you T/dll find pictures of lino sogmonts. Decide 
t;hich represent intersecting line segments and wite it in 
the blank following the numbur. 

Suggested Strategies? 

If this is the first time students have used the geoboard, an 
explanation will be needed to ei^tablish the idea that nails 
represent points in a plane (the board). 

It is better for each student to have a geoboard but if that many 
are not available, they can T:ork in gToups as email as possible. 
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133* 

COMPETENCY: Dtsoribe parallel lines, p^rpondioular Unos and intersecting 
lines using drawings cr intuitive o6noopts« 

OBJECTIVE: Hie student td.ll be able to recofeniso perpendicular lines. 

ACHVITY Is . 

Suggested materials: \ 

unlined paper, pencil, copy of student ^rections, workshhet A 

Diroctioiis to students \ 

1. Take a sheet of paper and letter the fWr corners A, B, C, 
and D in a olock'^As3 direction, \ 

2. Fold the paper so that D falls on A and cX^alls on B. Letter 
this CI ease E F, \ 

3. Ihcn fold so that A falls oi* B and D on C. ^ifold and letter 
this crease G H. Ihesa two croasaa E F ard. g\h represent 
perpendicular line segments. If they continued on and on, 
they would repressnt perpendicular lines. Notice that they 
intersect in such a way that rqur.i'o corners are formed, \h 
call these right angles. When right angles are formed, wo 
have perpendicular lines, V7o say one line is perpendicular 
to another. 

Illustrated as follox^ss 



VMtten in symbols as follows 



E 


g' 

F 




H 



r 



E F / . G H or G H ./ E F 

4/ 

^. Tiirn yoiir paper to several positdons* i:iid E F remain 
perpandicular to G H Y 

3^ Using anothrcr cheot of paper ^ fold an oxainplo of perpendicular 
lines s> naming thera line A B and lin© C D. 

6, Describe five examples of perp^ndiculr.r lino segments in this 
room» 

7« Cn v;ork sheet A you mil find pictures of line sop^ment^. 

Decide which represent pei-pendicuinr line sorrments and v/rite 
it in the blank follovang the nuinbor. 

Sup;gestod Strategies s 

Students mil need to work Individually or in pairs, 'Hio nunibor of 
illustrations needed so that each student can reco{7ii%e 
perpendicular lines may be varied according to the group* 
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ACTIVITY 2. 



Suggested materials; 

Cieoboard, rubber bands, pencil, st^Tvight od^o 

Directions to student? 

1. % hooking a rubber band arcund any t\jo nails on the geoboard, 
the rubber band ropressnts a Hne segment, lVactd.ce representing 
several line segments in this way and then clear the geoboard. 



2. 



Cn the geoboard make a line segmont by hooking a rubber band 
around nail 2 row 1 and nail 2 row ?, 

Hook another band around nail 1 row 6 and nail 6 row 6, If 
each band continued, it would represent a line, Ihose are 
perpendicular linos. They make square angles wh3.oh are called 
right angles. Linos wliioh moot at right angles are called 
pQi'pondioular lino a. 



4, Noir hook a hf.nd around nail ^ ro*? 1 snd nail 7 row 4, 



5. Hook another band around nail ,7 i^C'"^^ 1 £'-iid n^.il 3 i*ow 5« 
thesQ roprosont porpondicular IrlnoB? 

6, Uso the straight edge and pencil to show tho two pairs of 
perpendicular lines you ha^re on your geoboard using tliese 
dots to roprecont tiie na:lls. 



Do 
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7o Clear your geoboard. Represent t:ro more pairs of perpendicular 
line sf=^gnents on it, 

fJesorlbe five examples of ir-^ryjencH cnlnr line segments in this 
roc!ri» 

On worksheet A you mil find pictures of lino serrmontvS. Decide 
which represent per pond icuL^ir line se.^i'^.onts and vn^ite it in 
thn blank follomnp: the nuru)cr* 

Suj/:[jo5tovl Strategies 

If this is the first time student 3 have used a peoboard^ nn 
explanation vrill be needed to estabLish the idea that noils 
represent points in a piano. Tlio number of nails used is 
ip-mnterial as far as the understanding of perpendicular linnn 
is concerned. Each student should have a geoboard but if tiiat 
many are not available, they can work in groups* 
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CCi .PljT3i:CYJ Describe parallel lines, perpendicular lines and 

iaitersecting lines using dravangs or intuitive concepts.- 

OBJECTIVE: • To demonstrate the definition of parallel lines, perpendicular 
lines and intersecting lines by drawings, paper folding 
and observable relationships. 

ACTIVITY Is Demonstrating parallel lines by paper folding, and the 
use of a ruler and pencil and paper. 

• 

Suggested itiaterialst 

1. foot ruler 

2. yard stick 

3. lined paper 

Directions to students 

1. Measure the distance between the top and "bottom of the 
chalkboard at eaoti end and record these distances, 
/ire they different? If so, how much difference? 

2. Measure the vddth of the top and the bottom of the door 
and record these measurements. Are they different? 

If so, how much difference? 

3. Visualize railroad tracks. Do you think they are the 
same distance apart in torn as they are a mile out of 
tov?n? Explaine why or why not. 

^# Observe the printed lines on your paper. If they were 
extended both dirr^ctions would "l:thGy meet? 

5. Lay your foot ruler on your paper and witi\out moving 
the ruler, draw lines along both edges. Ivill those 
lines meet if they were extended indefinitely in 
both directions. 

6. The answers to parts and ^'5" should have been 
NO, It means that thc^ lines are PARALLEL to each 
other. PARALLEL means they vjould never meet no matter 
how far they were extended in either direction. 

7^ From the right side of your paper measure in 2 inches 
at the top and the bottom anc3 then draw a line 
betijeon these two points. 

B. Follow the same procedure as in p;=irt "7" except now 
measure in 3 inches instead of 2 inches. 

9* Are these two lines parallel to each other? How far 
are they apart at all points along the lines? Are 
these lines parallel to the edge of the paper? 

vj^J:^^^Gstod stratoc/ies; (for teacher) 

1» A teacher may demonstrate parallel linos by foldinfr. a 
sheet of paper In half and then folding af,ain in the 
same directio-u \4n0n the paper is opened the creases 
vdll represent parallel lines. You might want to teach 
the symbol (//) for parallel lines at this p(;int» 

; <, Have available models of plane geometric fipures with 
each verticG designated by a letter and have sti^doni r: 
determine hovr many priirs of parallel si.dos each has. 

'% Kake use o^ observable examples of parallel linos in 
the classroom, 

1 
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iiCIIVITi 2i DDmonstrating intersecting lines by paper folding # and 
the use of ruler and paper and pencil^ 



SuggoGted materials? 

1* foot ruler 
2» yard stick 
3# lined paper 

Directions to students 

1. Ucing your ruler draw two lines on your paper that 
cross each other, TiiGSO are called INTERSECTING linos 
Do these lines intersect any of the printed lines on 
your paper 'r 

2. Do you think the inter sooting lines you drew in- part 
"1" will intersect at any other point if extended? 

Sup^gested strategies;? (for t^r^chor) 

1^ A teacher may demonritrato intorsecting lines by fold- 
ing a she3t of paper in two intersecting creases^ It 
is suggested that the creases not be at right angles 
to each other for this ^art, 

2» Have students draw 3j or 5 lines that are all 
parallel to each other and another line that 
intersects each of thein. 

3. I'iake use of observable examples of intersecting 
lines in the classroom, 

ACTIVITY 3% Demonstrating perpendicular linos by paper foldings and 
the use of a ruler » pencil and paper • 

Suggested materials s 

1. foot ruler 
2^ yard stick 
3* lined paper 

Directions to students 

1. Draw a line parallel to the top of your paper and 
another line parallel to the left side of your paper ♦ 
Are these lines parallel to each other? 

2, Place the corner of another sheet of paper at thn 
intersection of these lines^ Does the corner of the 
piper fit into any of the angles that are forned by ti- 
intersecting lines? Youv answer should be YICS. When 
this condition is true>, then the tvro lines are 
pf^rperdicular to each other. It Ir. f\\t'o sand fh^^ 

the angles forT>;p:] are called r-i{^}rt nnrlnn ' cx'nd tbi::>^ 
measures are each 90 d«^«^roes, 

H-v;"^cd str^ite^iess (for tenclKaO 

U A teacher may d'jnonstralo j^orr-cM'licu.L.irA \y: fol iir.- 
a choet of paj:)er ' :i hiJf' ar/J fc^l-ilnr it \:i wiW ari:! 
so that tlie creaso 1* alc^nr^ itsnl{\ 'iau rAi']'A. \"^^ t 
to teach the sj^;l>ol (j^) c i)^rf eni \ (V.\ 1 /• r^. ^y at i'- : ■ • " 
'.\ I/ike use of oboorv'i -'^ 1.0 ofir:^*'!^"?! <"t' i c-Y] 



CCi P'*;Ti^;cc;7'j classify simple plane figures by distinguishing soine of 
their properties • 

OBJIiOltVK^ 

■Tlio student is ablo to groups the triangles from a given 
sot of tri^mg.los intft^subsets of equilateral, isoscelesj 
and scalene triangle spsand he is able to name the rcspootivo 
subsots* \ 

ACTIVITY Is A mt of cardboard modu)ls of triangles is used to rtiako 
out-outs whi(ih are used for measurinent of sidos and are 
iduntifiod according to length of sides. 

Suggested materials s 

if\ii assortment of cardboard or plastic models of trianglen— 
at lea^^t ti^o each of isosceles, equilateral^ and scalene. 
Construct thorn in such a vray that the sidos are readily 
measured to the nearest in'.;Vi» J^bol the models mth 
different capital letters ^nd each side of a triangle idth 
a small letter. 

Scissors J unlined paper > pencil ^ ruler a 

Directions to students 

1* IVace around each of the models of triangles on your 
paper. 

2. Label the trian(.:les on your paper exactly like the card- 
board modols. 

3» Cut out each of the triangles, 

vath your ruler measure each side of the triangles 
in uholo nuiTiber of inches* Check each meas^iremente 

5. Write the number of inches next to the 'letters for the 
^^ides of each triangle* 

6. Lfo you have a triangle with £ll thr ee sides the sa.^ie? 
If you do J vrite the name ''EQUILATERAL-' on it, 

7. Do you have a triangle xdth exactly tiro sides the sB:r.e'i 
If you do J wite the name "ISOSCELES" on it. 

■\ On the triangles that have all the sides a different 

lcnf?:thj x/rito tlie nomo '-oCALENr/'^ 
9. You ch<.'Uld have all tht-"* Lrnan,'^les named. Study and lean 

the thr^p niin'^s vhich t«^?ll Yov many equal sides ORn-\ 

i rl an .^1 * : u'onlpJ n r>« 

.ji ::ron { »-^r^ :>trnt.--^rie:";''^ 

. , Ark ntvijcnis to [Tonj^rm'*'-) >i'M';?s '^orroclLy. Jf 1* r- . 



ACTIVITY 2t Drai&dngs of a set of triangles are named vath respect to 
length of sidos» 

wJUggestod mathorialn; 

Vforkshcot \i\ pencil ^ ruler 

I^ircGtions to students 

1. Cn ^^orkshGot V/, moasure tho lonn:th of baoh side of 
triahgl© A with your rnlor* C' jk each moaGuremont* 

2, VMto the number of inches for eaeh side near, tho center 
of tho sido, iiach number should bo one oT the sQt; 

{l, 1 z, ? 3, 3 1^, iv, k 5} 

3e Do the sanio thing vdth each of the other triangles, 
B through G. 

Do any of the triangl<^j5 havo all three sidos the g£jn£ 
length? If they do, write the v;orTp%lUIUTI2UL" 
on them* 

5. Do any of the triangles hava onlv tT;?o sides the sane 
length? If they do, write tha word "ISOSCiilLES" on 
them« 

6o Cn tho triangles that hrivo three sides trith differ ent - 

lengths v;rit0 the v^ord "SCALliME/* 
7, Study and learn the names ijliich tell hovr imtiy equal 

sides each triangle contains, 

iJuggestod strategiess. 

1» Review measurement to the nearest half«.inch if 
necessary^ 

?.o Have students practice correct pronunciation of the 
ramos of the triano:les. Give them pronunciation s, 

3a If students have access to geohoardj, have them illustrate 
t^^)0s of triangles on it if they can^. 



COMFETENCI: Classify simple- plane fi^^res by distingidshing some of 
their propertios, 

OBJECTIVi^Si Tho student Is ahlo to coloct tho trianj^los mid quaarilcitoral 
from a sot cf modolfj of polygon?!, 

ACTIVITY 1; Solooting thQ set of all triangle b and the u^t of all 

quadrilaterals from a sot of cardboard luodol.s of polygons j> 
and boooming famliar with names '^triangle*' aiid. 
"quadrilatoral, 

Suggested material si- 

paparp pencil 5, and cardboard or plastic piodols of polygons 
including soalaitoj ±Bv^:aol3U<) equi.latoral ^ acute > obtuse j a^id 
right triangles? quadrilaterals including square, ractangle, 
rhoiribusri parallelogram s» trape»zoid, and several with no 
congruent sides 5 and an assortpient of other polygon s* A 
label (capital letter) is written on each of the inodols, 

Dirccticns to student; 

a« Select all the rnodols \ath itvaotl^ thre^<?^ sides, and 
put them into one group. 

Cn your paper next to the m-.Tnber 3$ t^Jrite the letter 

of the models mth three sides » 
* c. Select all the models vrith ex-^.ctly f^Jr sides^ and put 

thom into a single group, 
d, Cn your paper next to the number 4, wite the letter of 

the models vath four sides* 
Bo If you think you know the name given to all figures vdth 

three sides 5 vn^ite it next to them on your paper » 
f . If you think you know the name given to all figures xdth 

four sides <, vn^ite it next to them on your paper, 
p;* Viovr ir:nny three sided models did yon find? 
h. liow many four siided models did you find? 

1 f o n t 1 3 1 r a t e f? i e s A 

3tudont;3 are likoly to knovr the name ''triangle. 
Iho ^Tord "quadrilateral^' is likely to bo new. 
After their attempts at nardnp;, such as "square/* 
''boxo'' ••T"ootann;lo 9'* etCo.> have them try to find tlio 
n'^me on their oX'Tn— or u.;e t^^o ^'toll*' method, 
bo Indicate to ,«;tu:lcnt^^ ruch names as ''^^(luaro^^' ^^reotnri''lo'* 
fivo rajecn-il qu.-^drila Lorain „ Sxi^r^^st the Idna of rubr>o f p 
'if t}:o;/ ^cn^^u nor.o ::' t vocabul'irv. 



1^3. 

ACTIVITY 2! \h?ite in the. word -"triangle*' or "quadrilateral" on the 
proper diagram on a given worksheet, 

SiiggGstod materials? 

Work shoot X, pencil, paper, straipiht edre ' 

Di recti on to student? 

a. Vfrite the nane "triangle" in each figure with throe sides. 

b. Vfrite the name ''quadri Lateral" in each figure with four 
sides. 

c. Do you have more than ono name in any of the figures^f 

d. On your paper list all. tho triangles. Use capital lotterc 
for their names, 

e. Cn your paper list all the quadrilaterals. Use capital 
letters for their names, 

f. From any g no corner in fi^i^m-'Q C, connect all the other 
comers in tho figure with line segments, (Use straight 
edge.) 

How many triangles are in the figure?- 

g. From any one cornor in figure Jj connect all the other 
corners in the figure with line segments. (Use 
straight odf^o.) 

How many triangles are in the figure? 

h. Do the same thing in figures K, W9 and R that 
you did in (f) and (g). 

3u{/gested strategies s 

a. Have the students note that both pairs of triangles 
F and G^^as vjell as S and T, form a quadrilateral, 

b. It may be desii'^able to use the word "ve^^tex" instead of 
"corner" in items (f) and (g). 

c. Attempt to have students note the relation between 
number of sides and number of triangles in any polygon, 

i' 

ACTIVITY 3'* Choose tho triangles and quadrilaterals from a set of polygons 
projected on a screen, 

Siif^fested materials £ 

One or more transparencies vlth models of polygons i;icluding 
a variety cT trianfrle? and quadrilaterals ^ ar. wolX as other 
polypons^ 

Cverhcad p^'O.lr^ctor screen ^ y^enc.ilj paper 

Di vc ■-. ' ; on s to n bld^-int 

•1* list by lett.or nl ] Uk-? »iuidr1"latcral j:? that ycu noo t 
tho scr^^en. 

Ps List by lot"^'-^r -1^ i iir j_r^in/flgs^ that vou sna on 

'^^ ir tie stut-lon^ Vu'^ve had proviour. oy{)er.'j cnco in solnc'tin-^ 
trl.nnrLer: .vy] qundri 1 atorp l.r? ^ it iniv l;o v/ol ! to ntrr^rn 
oon in choofnnr +hori ihS n ti>nc, 

^ c iritrodiir^ n nr^re corr^lc^x ari'octj oh.»V'rr* ".f^-lj- 

(r-orl-ifioinf tr i an<rlo5 nnd qnadrilai niMln^ 



COMPETENCY: Classify simple plane figufes by distinguishing some of 
their properties 

OBJECTIVES 

Ihe student will be able to find the measure of the third 
anplo of a trianglo whon the r.ioasure of two of the angles 
aro knovni, 

ACTIVITY Ij 

SiiggOBtod matcrialfis 

proti^aotor, ruler » paper 5 pencil 

0iroctions for studonts 

Draw any triangle on your papv)r» Make it large enough so that 
you can easily measure two of its angles with your protractor. 
Subtract the sura of those two angles fi'oin 180^. This will 
be the neasure of the thiru angl^^. Chock by measuring with 
your protractor. 

i^iggostod strategies* 

Have the students make different sizes and shapes of 
triangles. 

ACTIVITY 2; 

Suggested n-aterialss 

scissors 5 paper, pencil 

Directions for the student? 

Cat out any size triangle. Fold one angle over to the 
opposite sido. Then fold each of the other angles in to 
this one looking like this? 



Suggested materials: 

paper, pencil 

Dlrootions to stndpnt: 

IhG flow chart isj 



1^. 



Start)" 



Measure two 
angles and add 



Subtract sum 
from 180® 



-^^ nifferenoe 
\Xs measure of 
third angle ' 




Usins tha flow chtu't, find the missins angle measures for these triangles. 





m^'k - 65" and ra ^ B ^- 



6. 111^8= 22" and T = ')? 
m '- V = 



147. 

COMPETENCY: Compute the perimeter of a given polygin 

OBJECTIVE: By xlsq of mscasuring instruments the student should e-xhibit 
the ability to determine the perimeter of plane geometric 
polygons, 

ACTIVITY: Measuring to find the porimeter of plane geometric polygons 

Suggested materials: 

1* foot ruler 
2. yard stick 
3« tape meagre 

-geoboard 
5. graph paper 

6* several models of" plane geometric figures fiuch as 

triangles I parallelograms > trapezoids > pentagons t etc. 

Directions to students 

1. Measure and record the lengths of the edgos of the 
folloTO.nf2;? 

!• The surface of the door 
2. Tn© floor of the clissroom 
3# The chalkboard 

Athletic fields 
5# Any plane polygon your teacher may indicate 

2. Find .the sum of the lengths of each object you have 
measured* 

3. This sum represents the total dista nee around the 
object measured and is called the PERIMETER. 

Suggested strategies? (for teacher) 

1. As an added benefit 5 ijhere possible » have the studont 
develop formulas for finding, perimetors of various 
simple plane geometric figures. 

2. Indicate to students that this may be an individual or 
small group project in or outside the classroom* 

3e Ihe geoboard may be used to great advantage in 
demonstrating the perimeter of piano polygons. 



In') 



C(MPZTm0Xi Gopmetry— Compute the peripisjter of given polygons, 
ODJiiSCTIVEs 

Tho student demon £strates his ability to compute the perimeter 
of polygons through eatiwiition and the use of standard unite 
and by formula, 

ACTIVITY 1: Uoing a string to find a perimeter 

Suggested materials? pen, pencil, imrulod paper, pieces of string 
(marked in "even" units) , plant, figures cut from plastic 
cloth (naugaheid) or cardboard— two rectangles, two squares, 
two triangles of different siaes or shapes. 

Directions to student? 
(Part A) 

1, Study the vrord porimotor with your instructor and/ur 
claesmatos, 

2, i%ko a list on the boai'd, or on a tr?,nsparencyj of 
other vjords cont£iining--rietpr_, e.g. speed omel.'^T, I-hat 
ccm'-ion thing do all these gadgots do'i 

Then ^;hab is a £srj.£ieter? " '^ 

3, Fut one of your shot^T', or your foot, on a piece of" ~ 
unruled paper and trace its outline in pencil, and 

then go over it vdth ink, 
^, Study the outline and think of a way to find hoir long 
it is all aro-ujid, Make a list on the boards or on a 
transparency, of the xiays suggested by the class and 
discuss tiiese suggestions, 

5. If you decide to use a piece of string, notice that 

it has been marked off into equal units. *^*^:r=:<s:^,=?=i3 
How many units does it take to go aroujid the outline? 
■ units. 

6. When you measure the length of the string on a ruler j 
how long is the outline of your shoeV 

inches. 

7. Uhat is the mathemp.tioal name for this length as it 
relates to the outline? 

8. Conclusion: The perimeter of your shoe is i nches. 
Keep this paper to use in the next unit. 

(Part B) 

1. Rike a drawing by tracing each of f:ve different 
plane fipaires on a piecn of unrulod paper. Place 
them apart from each ot.}ier ar-] noatly so, 
Uninn; a strAng, measure the ppri. meter of e.^rh or m_.-.<-.. 
fi glares. 

3. lender each flfntre t.^- 1 to t.l;n vrovd por ■ "^nlnr nnd 1. iri 

its length in inches ) done in this oxinplf', [ nvk 
t}'e Innrlh of p.-nc': en i hi^ fifnro. Hi-.j r.o v> m ""w \ 




1^. 



Porlmator Is k f inchos 

Suggested strategies: 

1, Koop those papers to compare thorn with th© results 
obtciinad in Activity 2 4',nd Activity 3. 

2, If tho gec'-ioti'ic pla.io figures arc cut from naugahoid 
they will not bond or brakk, and whon soiled, can be 

put in a mesh bag and run through mth a regular v;ashin{,% 



ACTIVITY 2t Using coordinate or graph paper to find parimstor 

Suggested materials j 

Duplisatvsd copies of the two rectanglos, and the two squares 
used in Activity 1, which are now on coordinate or graph 
p.?.por, inch squares preferred.) 

Directions to ■=!tudents 



1 i M- 


1 1 










J 




1 1 




lb 


r 


T 


1 




J._i 


1 


1 


i ' 






■ i 





1. '"cui you fij\d t:'e i).^rir;otffr of thio fiprare vdl.hout urinf; 
a strinf":, or n rnle>rV E:cplain, _ 

.-. \I\'.at i.s the T'^rinoter ofThis rentangle^in the units unod 
on this paper? units, 
'f o'w-h unit r.^■.■^<■^•^}■^^.^. \]]o'::.j \ r, tho j'i-^rir' ■ : v In 




150^ 

4. Above each figure wite its nawe. Below the figure 
write "perimeter'* and state the length in units end in 
inches* 

5t Is the procedure you used to find the poriiiieter accurate? 
Miy or why not? ISxplain. 

6. In the rectangle used as an example, identify the 

mdth iinits, the lang-bli . units. 

?• Hovr many times did you use the measuA^e of the vadth? 

.^...^^..^^..^^^ the measure of lonKt h 

in the total perimeter. 

6. Tlion X vadth plus ^ length equals 

the perimeter or 2 widths + 2 lengths perimeter, 
9*, If we substitute V/ f or the ^jidth, L for the lentjthj 
and p for the perimeter we have 2 w + 2 1 = p or 
• p = 2 w -f- 2 1 
10. 2(w + 1) is called the fornula for finding the pelvimeter 

of a rectangle, 
11* Movj study the 2 square figures. Uhat do you notice 
about the width and the lenrrUi? 



12. So if MO call the side of the square ^-s," vdiat would 
rv^pressont the sum of all the sides? s -i- s -i- s + s 



13* V/hat special nams do wg have for the cum of tho lengcns 
of the sides of a figure? _ _ 

l^^. Wiiat can vjq use for the formula for the perimeter of 
a square*? p g 

15. In the case of the triangle, measure the length of each 
side trith a ruler. If you call the sides a, b, and c 
then p = a 4' b -f 

This is the formula for a triangle, 

16. Find (or compute) the length the perimeters in the 
following probli^ms after stating the formula for each 
problem. 

a. A square that measures 2 inches in every directione 
Formula t jjori meter t ^ 

A triangle whose sides are and 5 inches. 

Formula ; perimeter ^ inches 

c, A rectanple that 5 inches mdp :*nd ? inches long^ 

Formla: peri met' incher 



i'-.i 
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COMPETENCY: Compute the area of a rectangle and of a triangle 



OBJECTIVE: Given a rectangle and a triangle, the student will be 
able to compute the area of each figure, 

ACTIVITY 1: Using amall geometric fi^jures as square units to 
determine area. ' 

Sufigosted Material : Unruled paper, pen, pencil and atriall 
plastic squares, rectanfjlos , and triangles 

Directions to Student: 
(Part A) 

1. Use the outline of your shoe which you drev; in the 
Activity on Perimeter. If you do not have this, 
draw another outline in ink on unruled paper. 

2. Cover the pai-t inside the outline of the shoe with 
geometric figures one size and shape without over- 
lapping them, but £5tjLil jnit them close? enough to 
touch each other-. (In case there are not enough 
figures for all the students, take only 1 to 3 of 
the figures ), As you lay them in place, trace 
carefully around each piece using pencil. See 
figure at left. 

3. How many whole figure r> do you have inside the 
outline? 

I4.. Call the space occupied by each figure ono square 
unit. The number of cquare units is . . 

5. Think of all the little spaces not covered by a 
figure; if you could not got them together, how many 
more units do you think could be covered? 

6, Now add this number to your answer in number " 
i-.THnt is the total number of square units? ____ 

7. When you were computing the space occupied by the 
figui^'e, you were u.sing a square unit. - This square 
unit is a unit of area. So when we speak of area 
we have in mind the sp-'ace occupied by the figure. 

8, l.'hat ic t}}c ar'oa of your font in those square units? 



(Part h) 

1. Lt'av; the oui/Hnes of t'vo rc ■in/Tl'^'t: , f '-jo sqv.roF,, ; n 
' txvo ti»iari|>;los , difi'er'ent Vvcn oj.ioh otlu;!' cilJior in 

size or in shar'O, unruh-^d prrH-)p. J'o not put the,- 

c 1 o a e to each 0 1 ho i ■ , 

Above each :!'i/"'.:rc WT'ii'- i '. s naPiO ' 'runrt m ;>gle " c-' 

v.'hatevcp it ir. . 
3. Covei' tho£-'o oul .1 i , '•n" •! ! ■•''{}; rqwif ' ■ 

unit flgui'oc ;m]<\ un'K i* th-* cul li.h'^ liu^ nut-.; ' ?' 

<-r vf]iViVO units tli'ir a'-e ] :\ it. 
"'. . .!> .V(;U tlvh'k tl'.O h.'.iVt.- !'( !' \ area i z [.'■' 

'•>;.''.f|- va (■;■ ; n •.(.])■ ;: i ; 'sii' '.'la''? [:-'^- 

!'u.!. *, n t|.'- i.:a£,'.( (.;' \ ! ]• i n/-- ! ) 
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^^uggostod' strategic ss 

1. Dra'vring the outline of all tho fi{;^run in ixik mil vwko 
them pormanent, and if the square unite are tracod ±n 
pencil the student is able to erase and re-arrango the 
unit^figuros if ho needs to* 

2^ Tlio instruotor may have tu explain tho "momylng of 
approximate,, and this activity offors a very good 
illu^itration of it. 

3. If the instructor allQUs the .students to chooi^u from 
different size figures ^ the concept of «'approximate" 
Trail ta emphasised i*-^ Part a* 



ACTIVITY 2i Using coordinate or graph paper to determn© area 

Suggest 3d material 5; 

Duplicated copies of the two rectangles ^ two square Sj and 
the two triangles" on ^coordinate or gr^ph paper or 
individual grids, {i; inch is prei'arred) s> some scis:;orc5. 

KiToctionr^ to the students 

1, Can you find the area of this rectangle mthout using 
a square unit figure or a ruler? 

"Rectangle 

^^.^'1^ 




Area is IS sq. units 



;/!.nt is the area of this reotan<^:lo in terms of the 

/quaro units used on this paper? 

square units » 

if each unit is'i^; in oh in lon/^'thj hovr r.my i-:qnare ^rvits 
r^ro ihero in on?, w'^qunro inc:;:, 

[''■'■•'■*!■ TM^i-'tro unit on tho pir^-^r in r-q^nro in 
••■•M;:.!- ur:": i-r^» 



Abovo oach figui;© on your paper wite its name, as 
"Koctanglo" in the examplo. 



8. 



Undor tho i*ifjare writ© *'Aroa ±n 
fill in the information. 



»' and 



Sugge sttid ' i", tratogio s ^ 



3:f the student has ^iifficulty 3Ji computing the area of the ■ 
triangles s ^ 

1, Have him out ^jit'^a rectangle of graph paper. 

2, Di-aw an ^M^.^'liSl triangle and tlion cut out the trianels, 

3, Place tMpTece, or piocos, of the rectangle left over, 
on top of the triangle, 

^. Ihis should lead to the conclusion that the area of the 
triangle is i the area of the rectangle. 
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COMPETENCY: Geometry— bisecting a line sesmont and an angle 

OBJECTIVE: Given an angle, the student will be able to divide 
the an^le into two equal parts. 

ACTIVITY 1: Measuring with ruler 

Suggefsted Materials: ruler, pencil, i.>aper 

Directions to Students: 

1» V/ith ruler and pencil, draw any angle on your paper 
with sides longer than P. inches. Call it angle A. 
(figm-»e 1) 




figui'e 1 figui'e 2 

2. Place the end of the ruler at A an^-%iark a point 

2 inches from A on one side of t^i' angle. Call it 
point B. (figure 2) 

3. Using the same process mavk a point 2 inches from 

A on tlie remaining side, HJall it point C. (figure 3) 
Wote: AC and AB are the same length. 



/ 



\ 



\ 



6. 
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Draw segment BC. {fig\aro k) 

With your ruler find the length of segment BC. 
Find 1/2 of the number found in stop 5 snd locate 
the point on segment BC. This is the midpoint of 
ceemont I3C." Gall it point D. (figuro 5) 




A 




figure 5 



7. 

8. 



figui'e 6 



V/ith your' ruler, connect points A and D. This ia 
the bisector of the angle and divides the angle into 
two equal parts. (figure 6) 

Using the nQme proced-ore, draw a different size 
angle and find its bisector. 



Svif;^^-5sted strategies: 

1. Student ^must be able to find 1/2 of s. f!,±vBn number, 

2. Puler should be graduated to I/16 inch. 

3. Encourage students to drav; several angles and find the 
bisector of each. 

"^CTIVVHY 2: Faperfoldinp: 

Sup,p;osLc(3 I'-Lorials : Volt tip trKU^ker, j>'.;ior', v.-tx paper 

]'ii"^ct ions to St udont : 

1. 'i nko a piec^) oP \-:i\y. i'?->p(>:-' mi :i ijif. }) n .ir- 'w.-i 
I ' u "J {> r dr aw -in n n.' In < ■ ! ' a riy n i z i • . 
'.-.'(bf'l it r-.r. in the f i ,:\.;-t;' l-o 1 c;;. 
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3. Fold the paper so that side AB falls exactly on 

side AC and crease tho paper* 
U« This line is the angle bisootoi' and dividos tho 

angle into 2 parts. 

Sugge Gt G d Gt r at ogi o c, t 

1. Wax paper works nicely becauno creasor ^hov; clearly, 
but other kindii of paper will work offoct ivoly. 

2. Mako sure tViat atudonts match AB* with AC' and not 
point B with point C. 

ACTIVITY 3: Use of Proti'act'or 

Suggested Material: paper, pencil, protractor 

Direct ion£5 to Students: 

1. With straight side of protractor an angle of 

any size. Ksme it anglo 0. (figure 1} 




Center mnrk q 0 degrees ••' 



fi/?^Jre 1 fi/^ure 

vJith protractor, mfsasure the an^le to the noai-est 
ciOjfcTrfte. (fi^^ure 2) Note: locate the center mark 
of the protractor and place it on the vertex. Plnco 
the zero nark of one of the t-'cales on one side of tho 
an.;3lo and rc^ad the morirure of the .'^n/^jio from t}\o 
r'f-'ni",inin[^'' cido , 
1. Find 1/r 'of th.ic r. r .'aid v\nr'k it v;il,]^. ih-jk- 11 . 
r;o .it, jv, -r-t [Vl: ^ii-c "0 



\ 



. 1 



4. I^'aw line OP. This is the anptle bisector and it * 
(divides the angle into 2 oqual phrtK (Tiguro 

5. Draw several angles ol' different sizes and locate 
the angle biwectors. 

^uoc^J M t c d St r at c^.^ i o c : 

1. Tho student «hould Xitiva somo knowledge of hov/ to 
use the protractor. 

2. Encourage studonta to try several examples on their 
own using difforont sliiod angles, 

ACTIVITY k' U^Q of compat^s and ruler 

Suggested Mater lal : poncil, ruler, compass 

Directions to Students: 

1. V/ith I'ulor and pencil, drav/ an angle of any siza 
on youi'' paper. Name it angle V/. (figure 1) 




fi/^ure 1 fij^ure 2 

P.* Open yoiir cotnpncn to any convenient radius ond 
pl'Aco the tip (metul point) at point W. Make an 
arc that cror.nor. both, r'idos of angle W. Name 
i.hor.e point G X find Y. (figure 2)' 

3. You may nuvj rhanf^e your comparss radius or leave 
it nn :i , l""l-'icc t}\o tnp at point X and make an 




15B. 

Ij.. Using the same compass radius as in step 3, placo 
the tip at point Y and make an arc that crosses the 
other arc. Nam© it point Z» (figure ,1^.) 
Dvav line Wl, This is tVio anf^le bi sector amd 
dividot; tho angle into 2 equal jjart'ol (Tig we 5") 



w 




6. Draw several angles of different sizes and locate 
the angle bisectors, 

Sug.^-ested Strategies: 

1. Student should have some knowledge of hot; to use 
a compass. 

2. Use a compass that doesn't slip once the radius has 
been fixed. 

3. Encourage students o try several examples. 
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COMPETENGYi "Geometry — bisecting Q line segment and an angle 

OBJECTIVE: Given a line sec^uent, the student will be able to 
locate the midpoint. 



ACTIVITY 1: Moaouring to find the midpoint 




Suggentod Materials: pencil, rulor, mimeographed sheet 
(worksheet accompanying activity) 

Directions to Students: Use vrorkshoot A and Tollow instructions. 

Suggested Strategies: 

1. Rulers should be graduated to l/l6 inch. 

2. Students should be able to work with fractions. 

3. Encourage students to di'aw segments of their own 
and locate the midDOint of each. 

Answers to i-jorksheet: (2) 3, 1 l/2 (3) 6 1/2, 3 Vk 
(7) i 1 ^ ^-^^^ ^ ^'^^^ ^ ^ '^^ 

ACTIVITY 2: Pap or folding to find the midpoint 

Suggested Materials: felt tip markei*, ruler, wax paper 

Directions to Students: 

1. Take a piece of wax papor and with ruler and marker 
draw a line segment of any length on it. 

2. Label one end point A and the other end point B, 

3. Fold the paper so that endpoint A falls exactly on 
endpoint B and crease paper. 

i|. The point where the ci'oase crosses segment AB is the 
midpoi nt . 

Suggested Strategies: 

1. Wax paper works nicely because it is transparent, 
and upon creasing will sViow lines very clearly, 

2. Other kinds of paper will also work effectively. 

3. Instead of using a felt tip marker to draw a segment 
on the wax po per, the student may make a crease in 
the pnpcr to ootaln the Initial segment. 

ACTIVITY 3' ^^se of comp-'Ass and ruler to locnto mivlpoint 

Suggested Materials; r?-i]'Or, yoncil, ruler, comp'U;:-; 

Directions to ^-tudents: 

1, Tf:ike a sheet of r.^ilinfci pM[;f.>r ■■\n-\ wltli ruler .-ind 
];enedl drnv/ n lino nt of anywhcir'j Vvom 1 (-o l\ 

inches lonf^, (fi.'Viire 1) 
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2. Label one endpolnt V and the other endpoint'Q. (fig. 

3. Place the tip of the compass (metal point) on P. 
k,- Open the compaSvS over half way to point Q. 

5. With the lead (pencil "point ) make a large arc on 
both 8 idee of the segment, (figure 3) 




»• 



figure 3 figure k 

6. V/ithout changing the compass, place the tip on Q 
and draw an arc that crosses the first arc both 
abo-^e and below the segment, (figure U) 

7. Label these points X and Y. (figure 5) 

•X 

\ 

I 

P. ^ p 

/ 

/ 



Y • 



Z 



Q 



\ I , 



\ 
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Q. V/ith ruler and psnoil draw sesment XY. (figure 6) 
9. Point Z where segYtient XY crosses segment PQ :ls the 
inlc" poin t of se^^ment PQ. 

10. FoTTe that segment XY is also called a perpendicular 
bisector of segment PQ. 

11. Try this proccduro on other line segments. 

12. L'xploro these possibilities: 

a, VJhat happens if you don't open the compass wide 
enough? (At least half the length of the segment) 

b, VJhat happens if the arcs don't cross in two 
places? 

c. What happens if your segment is over VS inches 
long? 

d. VJhat happens if youi^ segment is very small 
(loss than I/I4. inch)? 

Sugge.sted strategies: 

1. Be ready to assist students if the x"ollowing problems 
occui" : 

a. Arcs do not infcersecfc 

b. Student has changed the compass radius 

c. The segment is too short or too long to be 
pr act ical 

d. The arcs intersect in one point but not two, 
either at the midpoint or only abo\ e the 
segment or only below the segment 

2. Encourage students to try several examples. 

3. Use a compass that doesn't slip once the radius has 
b<=^en fixed. 

i}.. This is the construction for a perpendicular bisector 
and any line through the m.idpoint of pQ would serve 
as a bisector of TQ, 

5* Students should hove some knowledge of how to use a 
compo cs , 



1:4 




Workshoet A ^^2, 

On this eheot you see 7 lino soo;menta. 

!• With yoiu' rulor, weasuro the l«nf;th of eaoh cognent and 
record it in the 2nd coluirin of the chart. 

2, Next, calculate \/2 of each of those numbers and record 
each in the 3rd column. 

3. With your ruler, use the 3rd column number and locate a 
point OH each segment equal to that measure. 

For example: segment AB has length I|. l/2. l/2 of l|. 1/2" 
is 2 l/i|.''. Place the end of the ruler at point A ar),d 
mark a point on segment AB 2. l/l|." from A, This is tho 
midpoint of A3. 
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COIJFETESCY: Identify the ^conditions of aiwilarity of triangles and use 
the propertioii of similarity to solve problems. 

OJiJKCTIVE 

Tbe student uill be able to recoi^niae similar trianc.1'23 and 
solve problems rclAtiu^; to aimilar triaaijles. 

i^CriVITY 1; 'irian^les v;bich liava the saute shape care called similar 
tricur-lea. 

, e' 

Examplo 1 ' ' 

/ \ 

A ■-■--■V /I - ' c' 



w « m A' , n B = r. B", w C = m C 

I.'L' 2U:' C'A'' 

r.eaiiiur the ccrresoondin.'; anf3las have the same measure and the 
corraspondin" sides have the same ratio. 

EKnr.nle 2' /J o-'t L^' 

y i 



^/ ..-^ / 



'liich of the folloviir- nro ciru.lar trian.'-lcs? 



^. (' / 



\ 



\ 



\ 



ACTT/I'iY II: Suggcstofi matorials: unllnod paper, scissors^ tracing paper 

Diroctlons for Stm^snt; 'B\ooq trianglos are similar. Find the 
cori-efjpondin(5 aiiglcH. Iload entire activity before r.turtins to 
ai\swer qvioatiom;. 




Ti'ace one triangle of each pair. Cut it and mark the letter 
on each angle. Kov fit th-i angles on the other one of the 
pair and fill in the name oC the angle. 
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AC*riVI*H IXI: li^ the lengths of the sides of two trlanslOG are known> tho 
flo\r chart below dexoribes a vay of determining whether or 
not the triangles ^vo similar. 



Pair longthc of i 

— — ZL — - 

Pair lengths of 

OS 





Pair IciHi^thi^ oTj 
^bhlrd sides I 

Write eanh pairing 
in fraction form 



15 fr^ 21, 50 TO, ho ^ 56 • 

15 50 ho 
21 YO 5b 



Triangles ui'^ IIC 
< — Miot sitnilar A — - 



-)(^stop)<r' 



Find crocs pr-)'.lj.ots 
of f irst tvo f-::iictlon£5 

:cross pr|ductj> 
YES 

I Find cross products of 
second and third fractio:is 
>^ 

NO ^ ^-^Are" 
<'CYOBs product"&^, 

YES 

Triangles ave^'^y^ 
similar / 



21 '-^ro 



21 X 50 = 1030 

11; X TO = 1050 



YES 



50v>0 
T0'^5b 



TO X ifO « 2600 
50 X 56 = 2800 



Use your flow cli-4,rt '..0 doterinlne which of the following pai:'\j 
of briangles are similar. Circle the correct anaver, 

, 'U- t, ,. 

-^^^^^ . is similar to ■^JDE.'" 
1-.-- "ABC i3 not similar bo ^~r'.v- 



s 



GUI IG .'J.:ui.i to '^ JKii 
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Ht \ ' S'iU is similar to 

miO, NO ^8 m, MN = 36 m' and OM = 52 m IvaiO is siaiilar to KST 

KS « ^5 ni, ST « 60 m and TH = 65 m MO in not similai- to F.ST 



your father has drara a sketch of a flower bed around which he plains 
t.o put a f once , ThiR is hin drawing, •;■ 

.../ 

.'}:;e inch on thi^: sketch renre^er/.^, 2 feet on ti-io r?.ov7Ci- bsi, 
r:rd ';h3 length of oaoh aide uf the flower bed and how ra-iy 
"j.*-^- . of fence he VTill n*}'^d# 



, . , . Johi's house : "tV ^ house 




From the abovp ci'i^Tvan 
fil3 in the tVJ.lowin|.; 



1 A- 



block 
b.lcK.; 



b.lc. 
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«COMPii)T£NCYi Ui^lng niathamatlcjs an a tool in perforinance of his dwbiest 
G30ineiry-.-Cla£;3ify simple plane (and vsolid) figures by distinguishing 
sono of their propor'ties* 



OPJECOTESs 

!• Tlie student v/ill bo able to select a cube from a set of 
geoinetrio solids. 

2. The student >jill be able to identify the six congruGnt 

faces J the twelve straight-line edges and the eight vertices 
of a cube. 

ACTIVITY 1^ Rooognizinp; cube>s 

Sv.rf^ostc^I materialss 

oat of ffeor-otrAc solids, including cubes, square prisms 5 
pirallolopipods a:id otlieri. Examples of cubes, e,g,, children's 
blocks, dice J coimeroial cul.icil blocks, SC^■A blocks^ etc. 
Fro jectuals for overirj:id» 

D^rootiont: to ctadent; 

1» A s-'piare hnc four equal sidet; and four ri^ht anglnr. 
Find a rjolid that has some r/juare faooc. 

r'o T*'"'nd a solid that h''.s six faces, all of x-jh:: oh aro 
squares. This is cilled a oub-a. 

3o Are there any other oubos in the collocton of nolids'i 

^'K Tx';o faces meet at an ■■odpo»" Locate the edires of your 
c^^be. How nanv are tVioro*' 

Throo oclro.n ^nor^t at a ••"vortex^" Localo li.-: vcri: i:'.^':' -^V 
your culy*:, 'xnr nan^^' at:*o thoro''' 
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0I3JliCTlVKS? Tiw fvtiidont Mill bo ablc^ to ciotesmno tiie tvio-diiriensional 
pattern jr; that can be used to construct a oube^ and \riHl concjtruct one 
or more cubes from thosB patterns • 

ACTIVITY 1.^ Constructing cubes. ' > 



Suggested materia ld? ^ . - - 

TagboArd, scissors, jniler^ ccnpassj transpa*- ,ent tape^ 
projectuals for figures 2 ana 3* 



Dn.roctions to students 

1* Construct or draw six congi^uont squares froin tagboard* 
Tape toji^ether to form a cubev 

2, Cut enough edges to allovr pattern to lie flc^t,. 

How many cuts must be made? Wliat restrictions are there 
on the cuts? 

3. Draw patterns of figures 2 anJ 3. Cat out, fold along 
narked edp;es9 tape together to attempt to form cuben, 

hv t^M] ntratcf^ions 

Try lo dotorrdne the conditionc- on the patterns thn t \r.ill 
rof;ult in c^ibos. Are there soto n)l<3S t:iat f':uvorn i.h:-' 
puttorr.s'i 

i^vab.iatic;-* Un^ f ."1 ?^,uro ^ for a qirjok rpin^', 

Chal lorxj'pr 1h'.n*e nre elevc-n patVn"-'.'' that vrill r;ivf.; cvj^>f\'-« 
\ Can you find all of thcr/' {f'.oo Fi^r^re 5) 

{';otoo A .sinllar' /»ohLV2 ly Ml[\r-t bo developed aroun(i soli'in with 

roctar*p,ular frcnn^ or vrith square anfl r octnjipul'^ r faco^c 01.i>^-r 
ac t ivit"} 'jr; of a G■'>^' L^.r n'it'»iro r«p rht f.Hj'-'o::! thoinnclv*"^ ) 
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C02]PETia^CYj (In addition to tho first part of tho unit) lioiummvimt 
Uso ^jtendard lueaiiui'int^ dovic(:;f5 or lengthy aroa and volmia to imka 
r.easurummitn« 

OBJHCTIVESf 

The studunt vdll be able to find tho length of tho odgi^B^ 
the aroas of tna faces, and the volumes of selectod cubes* 

ACTIVITr 1: K-easurinp; cubes 

>sj.rr.e tod material s 

Sot of cubes of various sizes, rul^^r, materials for conputaticn 

Diractic-'-.s to studont^ 

1» Use tho ruler to find tlie length of edgoa of cube* 
v.^.rit mil be the total len^rlh of all the edges'? 
(See the firrjt section of tho u>iit,) 

W \b.o.t irj tti^' r^roa of one of tlie square f9,aet\'^ 
( A - 

[hit is tho toLjil surface arc'.": of the cube? 

'J, '.bit TG tho vobir.e of tho cube? 
( V - o3 ) 

.)!i/:r"c ntcJ ,-.tr'^-.t r-nr ^\ 

Co?nra>"e are^.s an^' vol;)r*>:; fj^ion a second cube has an edfe 
lonfH/ii Urico iriar. i. a r±rizl (nibos three timer; thnt of a 
f j.rv'^»t cvtbo > gLc« 
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TvfO 3-«tripa 
I 




ThX'GG 2-s trips 









i 















One 3-ntrlp 

One 2-strip 

One 1 -strip 

2 



10 




\ 



COHPETEMCY? Apply the conu'nun iiiglish mcasin-os of longtlu aroa, volume > 
weight J, and tomporatiire^ 

Given rUi objec;t tu bo inoa^^trA'c^d • Iho siudoat unii (jivu itj 
iGngth— acourato to the nearest uivit of m^}asuret 



ACTIVITY li 



Give each student some drawings and objects to be r^ea^^ared 
using tho ••rule of thurib", Ihat ui;ing the last joint 
of the thumb as the unit of measure • 

Suggested materials?. 

dugge^jtod objects for measurements ar© books ^ dorkn^ the 
toacher^s denkj or papers vjzth drawings such as 



or 



> 



X 



DraxvTi in any soale tho teacher desires. 

D'^'ectlons tr> student: 

Today we are goinp^ to nritwev the questions ^'How long 
2 3 this line?" To tell 'how long 5" you can count vjith 
your thu!^ib. You can use the end of your thumb like thir>. 



1 th.umb 



/ 



''iO\: lonr*"' I'lno A ? i^^ place y^^ir t•^.n^!) 



175. 



Hiov. lonf5'* ^^S^ "the lines on tho paper? 

"How long^* are the sides of the objeots on j'-our desk? 

ViliGn you have; finished, ohook your ans^vcors xrdth your 

friends* 

.'iuggeoted stratogiess 

Teachers, u.«je thiji lant '♦check'* and tho variance it shows 
to bring up the idea of an in oh as the same vnit for us» 
The above activity can be varied vri.th the use of dried 
beanf;?, paper clips, or other objects as I'le standard of 
Pisasure. The teaohei* need only vary th© illustrations 
acc-ordin^ly. 
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COmnSTEKCYs 'Ai?pl.y tho oonMon l-^iglif-h moasur-ea of length, a;^oa> vul-ama 
(dry 01' iliqivld) , vjolght, timo, money and tQinpcratoc^ ^ 

CBJOCTIVo; Givon nr. object to ho iJ^ighod nti^dent can givo an 
aiisvKJi:' aocmmto to tho noarojjt. unit of moar.ui'o, 

actxvit:i: zi 

Give each student a ba.l<r;nco and a box of paper clipfj 
to use as his standard raeasure. Ask him to find the 
woight in p.o. (papsr clipy) of tiie objocta provided. 

3np.gQsted »^;aterialsi 

Box of paper clips, balance, objects to bs r-easured"— 
ink eraser, chalk, five pieces of paper, 25 index cards p 
^/oodsn cubes 9 cto, 

DirR'jtidns to students 

'Today we aro going to anr,.jer the question « "hoi; heavy is 
thi.'^?" To bogin our work r.:-a gcin;:; to use the papor 
olips to ans'jer "how heavy,'" All xre need do is put tha 
obi(3o'c XTO arc checking on one t:ide of our balance and put 
onoujTh paper c'Lips on the other side to got both trays 
to bo the name height. 



1. 
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Hv-.? heavy i our boxV It is heavier than ? paper 



A 



COMPETEKCYs Apply tho oormnon Eiiglifjh maasuron of lonj^th, volume 
(dry or laquid) , weight, timo, rrionoy and tempera turct 



CLlJliCTIVii);: Given a uMvtixo^ to bt) rii<?a^uro'd$ tho ;;tudont can givo it^ 
aroa to tho noarost luiit of moa^^yarot 

ACTIVITY li Each stiadont x-all moasiire the area of tho dra^jincs givon 
hi^n hi^ using trading stamps as his standard unit» 

^afjgestGd matorialss 

Envolopo onclosir.g at loaat 100 trading sstampf; (To avoid 
problems uith tho stamps sticking on everything they could 
be stuck to papor then cut to shapoe) 

Ditto sheets on' uhich are drair^n roctanglos and other shapes 
vhosQ area can bo rneasui'ed* 

Directionn to students 

Today iJ3 trill f^ee how many pieo^^fs mlil fill tho inside of 
a dramng* Since v)vd xrill need pieces that are tho camo 
size, W9 x^jill count ^Ith trading stamps. In the envelope 
you have boon given j) you will find the ti*ading stanips you 
tjill need. Uca them to fill in the dravjings on your 
shoot of paper. V/rite dovm each annwer as soon a^ >ou 
find it. 




1. • !• vjill hold 9 stamps 5 but 

since there is soiire of the inside 
-v/hich is not covered 5^ we can say 
that our answer is 9 or 10 trading 
stamps. 

iiu.f^f;osted stratc^.iosr 

If possible try to have your students use different brands 
of iitamps» Tne variation in size mil lead to a 
dincussion of a need for a standard unit and the introduction 
of square inch. 

Ihe above accivity can be also presented with the use of dr^. :. 
lirria beans as your standard measure or canceled ^y'^"^ 
i ct:t'il clamps, ^ 

/ 

/ 
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ACTIVIIT 2i lliu student will insasuro objoot in two units and attewpt 
to dotoct tha p:\ttorh s« 

i^K^^e jt«atl matsrialfj ? 

yardsticks, rulws, ditto xdth lint of objocts to be moi^nurGd 
(a GUgf^Gsted liyt ia inoludGd in tho • Ljtudont' s dirQctions. ) 

Dirootions to studonts 

Today wo x-rill bo using tho yard stick and ruler. 
^Jinco wo now know how to in<3ayure with thoso giiides m 
vrill trj'' to find a wn.y to chiin^s an anawor in foot into 
an answsr in inchos and so on. Uso -.the yard stick and ruler 
to fill in the following table„ Try\o find ho\7 tho^feet 
an&v^ers change into inchoa; tu\d yard aViswors change into 
foet^ If yov, thnnk you r.s:: how the nur.ibors are chanf.irg 
ask your toacl'^r to sae if yow have thi right anawars, 

i 

Measure 
le)v^::th oi* textbook 
width of tzzi^'^oocV. 
Isvngth of your dysk 

mdth of yo\i': de^k 

height of a xrindow yd, _\^^ ft. X 

mdth of a v/lndo-r ydo ^S^''^^. 

n enjrth of the room yd , ft. ^' 

vru^.th of the- room yci. ft, X 

ii'jf^'^ested strate^ieoS 

The above list nay ba lengthened to best fit the needs of yor.r 
pupils for a variety of objectc* It is the author^s 
Oj^inion thnt no object should be measured in all thrco 
ur/'ts because of the confusion created. Of course, this 
opinion in i-elative to t\\^ previous oy.p-^rienceG and abilitie.i 
o ^ ycyi ir s 1 1'* '"i c a o 3 • 

/jriVJTY 3 -- 

iJiif'i-tontr J vi-" tor-! al:;: 

r/i.ttccd ^o^i^^> Lho '--wv; foll.ov;;;» 





Feob 


V 

At, 




X 




X 




X 




yd, 

. y-^- 


^\ft. 

ft. 



r to 
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loMf-Hr r:oT.'"'>ir' 
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CwREjosted strategies'; 

Ihis activity is described as it would be used on an 
intuitive approach under \Aiioh the pupil need not be 
able to demonstrate his method for selecting his choice, 
if the activity follows a previous discussion of 

' changing units— the pupil would bo expected to domonntratc 
his method of .selection, 

""'The ten problems are by no means all inclusive and 
should be lengthened if your student shows any hesitation 
on an intuitive choico. 
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COMPETEMCYs Ccnv«rt, usine tables, IhEli^h to Metric measures, and 

OBJECTIVE? Given a measurement of lt;ritrth in the English or Kotric 
systems, the student mil be ablo to convert to th« 
other system, • 

ACnVITY 1: The student will use his ability i.n moasxirini; in the 

different jjystems to fill in a conversion table of the 
standard units* 

Suggested materials? 

ruler, yard stiok, motor stick 

Dirootions to students 

H:iving studied hovr to mowisure by inches, feet, yards and 
by mi?u.limotcrs, oc^htimeters, and meters, 'we ^rill use this 
skill to fill in the follovjlng table. Be sure to go slow 
and make your measurements as carefully as you can* 

iilnglish Metric 
1 inch cm 

1 foot ^^^^ *cm 

1 yard ^^^^ cm ~ m 
inch 1 cm 

inch 1 meter 

yard 1 mater 

Now fill in these blanks vdth what^ you have just discovered 

3 inches cm 

2 yards m 

inch 3"" cm 

_ inch 2 m 

yard 2 m 

inches ^^^^ cm 

. inch 10 cm 

Suggested strategies: 

As accuracy is the essoiitial point of this activity it may 
be \Aso to have each stu^ient check his work with you an 
soon as the first six measurements are completed^ 



' 0 



COMPETEMGYs Convert, using tables > Iihg11«h to Metric meamires And 
converssly* 

OBJECTIVK: iHvon a moaswoniont of woif^ht in tho English or Vatttc 

syf?tem the studont •will be able to covert to the othor r.yatm, 

ACTIVITY 1: The student maasuro standard units of ono syntom in 
tha unite of th© other systoin. (Eiiglish and Metric) 

Sucgostcd materials s 

scale, vreights ( ounce o, pounds), weights ({»ramr., k'ilogramo) 

« 

Directii^ns to /studontsJi. 

Today W3 vdll discover how ounoof?, pomidsj^ fAiins and 
kilofjrams are rolatocU To do this wo mil une the 
scalo to moas^aro tho difforc^nt vxeights and then, ninc^ 
th^no moaGurcmonts ar^ a littio tricky, vjo will coinpnro C5\ir 

To b^jgin^ fill in tliis tablo* 

English Metric 

1 oji. , (im (cram) 

_ oz. ^^^^ kilogram 

Noir ask five of yo\ir neighbor f3 for thoir answoi'S. 
Add those and divide by 5» This will give you an avorago 
answer. Chock with tho toackor ^o^ see how oloso you have 
ccmo to tho sot answer, then finish this table • 

English Ho trio 

6 oz. gm 

07j. '•I' kilogram 

lh» 10 kilogram 

Sugp:ested strateg^ioss 

Tae above activity must be preceded vath a discus^?ion of 
the need for slox^j work and accuracy. 



OBJISCTlVKi Olven a ecmpjiGS the stv.dont wi.ll detornine wiiich linQs 
are lon^^er than a f,ivon 34not 

ACmiTi Is Comparinn lengths of lino a. 

or.tod hk'i torialfi % 

Cowpans, handout ahcotij and ponoilij 

Diroction/; to ntvadenti 

Bob wants to bo suro that all tUo fij;h ho haa caupht aro 
above tho logal niiniwurn lon|?;t)u Hpinn only a coiupa.EC-s 
Gomparo tho longthns of hio fiuh (l;J;rio AH, Gi,)> otc;,) 
a(i;ainst tlKa legal miniifim longth (L.li ) 




J 
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COi ^-''STSi'CV; nocof^Als© that no measurement ir> prociso* 

OBJECTIVE: Given seven line nonmontfj, a Rronp of stiidonts will each 
measure the items, accuse*. to to the nearest 1/16 of an 
inch and noarunt milliisy tor , rocorU this information md 
then compare the r«oults» 

activj:ty U 

Maacuring and comparing the lengths of lino sGgmonto 

wngcoiitod materials? 

Handout sheet including tho line segments and table; 
rulers (I5ngliah and h'otric) 

Directions to students 

Today you are to work in throe steps, 

1. Measure the line sefrmcnts on your paper using inchcu 
accui'ate to the nearest l/l6. 

Write your results in tho table which is also on 
your paper. 

2. Measure the same lino segments using the metric ruler 

and OTiting your answer accui-ate to the nearest milliniotsv, 

3. Comparo your results vdth three other students. 



K 
0 

Q 
S 
U 
W 



I! 



T 



Line ijef^riont 



or 

ST 

uv 

'■/X 



Inche; 



CentD 



After the students have fjnif-*:hod their mc!ir,urGmonts .md 
comparisons^ develop the:lr idoas on uhy their an sworn eiro not 
all identical into a discussion of the concept of behip; 




CCI73'Kil''CVf Uno metric units of length, itiass and volume in making 
measuremonts. 
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OBJECTIVES Given a set of objects, or drawings of same, the student 
will ineasuro, calculate and report on volume expressed in 
metric units. 



ACTIVITY^ 



Use of measure to find volume. 



Sugsostod materials? 

Give each student some rectan{»ular solids, drax-dngs and a 
meter stick to be used in t}*is activity, 

Dj.roctions to student? 

As you know 5, volvane is calouatad by multiplying the length 
by the ^adtli and by multiplying that product by the 
height. For ex^xiple tho bo:: belovj moasuro'j 18 cm x 10 cm x 
10 cm. 

18 cm length times 10 cm vadth = 180 cm^ 

180 square centimeters 
180 cm" X 10 cm height = 1800 cm^ or 

1800 cubic contimoters 

Cn tho next page you will find a box, measure the box 
yourself 9 to be sure you can use the metor sticK, 

Wow measure the objects available and record tho results 
belox-r. 



1. 
2. 
3. 



Ooject 



Length 



Iddth 



Height 



Volume 



189, 

COMPSTSNCY: Us© metric uriits of length, ma$s, and volxim© in' naldng 
measurd. 

OBJECTIVE: Givon a grfiduatod wilXimiter measurinR cup, the student 
\n.H fill a liter container with water and compare his 
results vdth the following conversion tables, 

milliliter (ml) = l/lOOO liter 
centiliter (ol) = 1/100 liter 
deciliter (dl) = l/lO Utor 

ACTIVITY? Each student will have to fill a one liter container with 

water from a sraduated milliliter cup and record his results, 

iAigrested material ss 

recording sheet, water, a one liter containers and a 
graduated measuring cup 

Directions to studontj: 

Fill the graduated milliliter to the tenth line. You now 
have a centiliter of v/ater. Pour this water into the 
container f»nd repeat this process 9 wore times. You now 
have 10 centiliters of water in the container, Nour pour 
all the water in the graduated measuring cup. The 10 
centilitoji^s equal one deciliter. Mr.rk this line on 
the measuring cup. Now hovr many of these deciliters do 
you need to fi?^l the liter ocntainor? 

^ill in the table belovxf 

_____ Deciliters = 1 Inter 

10 Centiliters = 1 Deciliter 
Centiliters ~ 1 liter 

10 ' Milliliters = 1 Centiliter 
Milliliters = 1 liter 
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COI r^TiS^tCYs Use standard measuring devices of length, areai voliunej 
time and temperature to make measurements* 

0BJEX3TIVE; Given a group of line segments the students will measure 
them Accurata. to the nearest inch, 1/2 inch, lA inch, aiid 
1/8 inch. 

ACTIVITIs Measuring length in tho English system. 

Suggested materials? 

rulers and handout vath the line segment dravangs 

Directions to student: 

li/hat is tho length of lino segment 

A B 

C 13 

E F 



12 3 

C D 

E , F 



Have someone check your three measurements then go on to 
tho drai'diigs which follows 



3 




-~--H 



the fo.l.lomng line segments to the no-xrost- (imrtcr iufv-i. 
C F E n , C B , 15 D , G F 



"Ifr.'- 



Kef sure all line segments to the nearest eighth of an Inch. 
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A B 

A C 

C D 

D E 

E F 

F G 



0 H 
H I 

1 J 
K L 
M N 
0 P 



A 




# 



ERIC 



'f. 

% 
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COldPETENCY? Use standard juaasuring devices'-of length, area,' voluwe, - 
time, and tempera tiare to, make measarements. 

OBJECTIVE? Given various .scales the student will weigh objects, record 
their results, and answer the' three questions stated below, 

AClIVITIs Weight by various scales 

Suggeistcd materials? 

bathrooin scales (pound) 

scales for ounces (postal scales) 

scales for grams (science lab equipment) 

objects for weighing (books, erasers, Q.tc.) 

DirGobions to student? 

Cii the recording shoot write 6oim the X'loights of at least 

six objects arid try to answ^^r the questions at tho 
bottom of the page. 



Recording Shoot 



Cb.iect 


Bathroor; Scale (lb) 


Ounces 


Grans 


1. 








2, 








3. 
















5. 








6. 









I 



Question 1? I'Jhich scale is the least accurate one on which to wel<::h 
small objects? 

Question 2° Cn which scale(s) can you read Lhe results directly? 

Question 3^ Can you estimate » from the data in your tahls above, ho-; r.nny 
grams would be equal to 10 ounces? 
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CQMPETENCYs Use standard measuring devices of length,- art^a, 'volume, 
time and temperature to make meacurements* 



OBJECTIVES JGiven thermometers of Fahrenhsit and Celsius (Centigrade) 
.scales, the student will . take the temperature of six water 
• samples and record the data in the given table. 

ACXIVITYs ' .Using standard theiiioraeters 

Saggosted materials s 

thermometors (Fahrenheit and Celsius Scales) 
containers for wator$ ice and water 

Directions to students . * . - 

Today you should have some fm by usl^ng two difforont 
kinds of bhormometers to raeasure the temperature cf 
different glasses of vj^.ter^ Be jBure to ask your teacher 
how long you should leave the thermometers in the water to 
get an accurate reading* 
Fill in your results in the table beXow. 



Vfeter Samples 


Fahrenheit 


Celsiuf? 


ice water 






sample x 






rooin temperature vrater 






sarnrl.e y* 






boiling water 







Suggested strategiosr 

Teachers set your oirTn limitations on how long the students 
should koop the thermometers in the water to be aoour.cite 
^athout takiiAg too much time* 



C0^^P3TSKCYs Heasurenont 



OBJECTIVES: Ihe student ^dll be ablo' to measure and draw a line 
segment using a ruler. 

The sjudent vjill be able to draw and meacur© an angle 
of 90 using a protractor, 

Tlie student x-dll be able to construct a rectangle and 
know properties of a rectangle, 

ACTIVITY 1; 

Suggested materials s 

, Pi'otraotor, 12 inch ruler, pencil, paper 

Dir actions to the student: 

1. Use the roller and draw a straight line 6 inches long 
at the bottom 01 your paper. Label the left end poin 

1 and the right end point 2, 

2. Use the protractor and draw a line through end point 

2 at an angle of 90°, 

3. Mark a dot on this line at a distance of 9 inches 
from point number 2. (See diagram 1) Label this 
dot number 3. 



•5. 

Diagram 1^ 



I 
1 




5. 



Uno tho protractor and draw a line tlirough point 
nunocr 3 at an an-.le of 90^. 

Use tho protractor and draw a lino through point 
number 1 at an an^le of Label tho point vhere 

this line moots the lino in (^0 as number (Soo 
diaz-ram 2, ) 



Diaf^ram 2; 



t, .„ . . . 



'■/hnt in tJie fponmn'o (^f tho 
two linen? 



•nn/'l r f ■ Tr c ; 1 v.' tho:;o 



Diagram 3? 
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6, Use your ruler to find the point balfvwy between 

points 2 aud 3. ' Label this point 5. Use your ruler 
♦ to find the point halfvay botvroon points 1 and .4, 
Labol this point 6. (Soo diagram 3.) 



hi' 



I'fnat is the discunco batweon (a) points 2 and 5? 

(b) points 4 and 6? 

(c) points 1 and 3"? ] 

(d) points 2 and ^1 1 

W) points 1 and 4? 

(f) points 3 and ^? ^[ 

j\ro any of those distances tha sams? 

T?. so, vhich cncs? " ^ 

Suggostod stratagies; 

The teacher siay noxj ask the students to construct 
rectangles of other dimensions. Ask the same questions. 
The student should keep the rectangles he has constructed 
for use in the next iinit. 



msi-ms TO QUESTionjs 

(a) ^ -g- inches 

(b) 4 I" inches 

(c) .10 7/8 inches 

(d) 10 7/8 inches 

(e) 9 inches 

(f) 6 inches 

yos, (a,b) (c,d) (e,f) 




COJiPETENCY: Moasurement 

OBJECTIVES? The studont will bo able to ciraw and measure angles 
• using a protractor, 

ACTIVITY It Drawing and measuring anglos. 

Suggested materials? 

Protractor, 12 inch ruler, pencil, 6x9 inch rectangles 
dratrf-n on paper 

Directions to students 

1, Label the rectangles as in diagram 1. Five is the 
middle (midpoint) of the segment with endpoints 2 
and 3« Six is the middle (midpoint) of the segment 
vath endpoints 1 and 



Diagram Is 







4'" 



hi 



CCJ'^^ISnIT — Diagram 1 is a model of a pool table. 
Pretend that the dots on the corners and the sid^wS 
are the "pockets-' of the pool table o 
For our gamoy vie mil only use the cue ball and 
TO 11 try to determine tho path that it xall follow 
vhon hit. 

You are to measure the angle vath your protractor 
and draw the path the ball travels with your rul<^r. 
Continuo drawing the path of the ball and mea.^irins 
the angle the ball bounces ol'j.' tho side until the 
path loads to a pocket. 

Rules 2 

1. Tho cue ball must always hit a side before it 
hits a pocketo 

The ball will always bounce off a side at t.lm 
angle it hits. (See diagram 2) 



( 



4 



2, Starting from corner pockel^ number 1, hit the ball 
at an an^lQ of ^5" vdth a side. Use tlie £rotrac^.or 
to m^vnsuro this angle and use the ruler to draw tho' 
path the ball travels, -* " ' 

3. i\n swer th© followinc questions! 

1. How many sidos will the ball hit before it hits 
a pocket? 

2. vail the same thing happen if you start from tho 
same place but at a different angle? Explain 
your ansvier. 

3. van the same thing happen if you start at a 
different position but at the same angle? ExplaJ.n 
your ansvier, 

ACTIVITY 2; Dramng and measurinf -"ingles 

Suggested materials? 

Same as Activity 1, 

Directions to the student: 

1. Kova tho ball one inch along either r/lde fi'ow the 
corner pocket nujTiber 1, 

2. Hit the ball at a ^5° angle from tho side anJ draw 
the path the ball travels, 

3. Answer the follomng qnestionss 

1, How many sides vjill th© ball hit before it 
hits a pocket? 

2, What happens if you move the ball one inch 
from the corner pocket number 1 but along the 
other side and then hit it at a ^5° angle? 

ACTIVITY 3$ Drawinf? and TPoasiiring ant^les and distance betvjeon 
tuo points* 

oaggoctod materials? 

Sr.L'ne as Activity 1» 

DirfHitions to tho student: 

1. 1-1 'loe the ball at corner pocket nurbor 1, 

Hit tho ball so t!.:it it will bounce off one ride 
and hit .^ide preset number 6» 
'\ Anstror tho rollc-jinp; questions: 

1. Vh'Zt in tho noasxiro of Ihu .'•n;7*le :;U;i '--h 

ball hit,*:? the i^idc^i* 
\\ '.i -xt tho dini.ance fvcm c<n'nnr po'j::^i ^ ^' 

to +ho }-oint on tho r/hip. iri t. l-y t!in 
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ACTIVITY ki DraT-jing and neasuriiin angles and distance botwoon 
two points. 

Suggested materials f 

Same as Activl,ty 1, 

I>iroGtions to the student: 

1, Place the ball one inch from corner pocket number 1 

along either side. Repeat activity 3 and answer the 

Lme questions, 
Z, Pl«oo the ball one inch from corner pocket nurdbor 1 

but alone the other side not ussd. Repeat Activity 3 

and answer the same questions, 

ACTIVITY 5? i':3asur©ir.Qnt of aru-^lese Inductive reasoning, • 

Sur;gestGd materials: ' 
Sans as Activity 1, 

Directions to the student? 

1, Place the brail at corner pocket number . 1, Determine 
the path of tha ball if you hit two sides and then 
hit side pocket nujnber 6, 

2, Ansx^er the following questions: 

1. What are the measures of the angles \u.th which 
the ball hits the sides? 

2, Vyhat is the distance from corner pocket number 3 
to the point whore tha ball hits the first side? 

b\igp;Gstod strategies: 

Vary the size of the "pool table," Use 6 x 10 9 

5 X 8, 4 X 7j etc. Allow the student to make up ricro 

complex "Ghots" but still answering the same oype of 

questions. 



AKSl-Tiil-^S; 



Activity 1,* 

le th.rOO S'j(."'0?5 

A'.'tAvity 

1. It rail never h-j t a pocket 

Ihe b'll.l fo.'no^/:^ tho same path bit An the opposito 
rectj on. 



Ac. \iv ': t.v 3: 



Ul. 73" , l-n. ? 3/^1- inches 

/-I. U<P , 1/6 inches 
Act..' v;'i ty 5; 

1. ^)l" and 47" j 2 {- inches 
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COIiPETENCYs Round off meastirements to the nearest g3.ven ymlt of the 
measuring device used such as rulers, protractors, and thermometers, 

OBJECTIVE! Given various angles and geometric shapes the student 

will use a protractor to measure the angle to the nearest 
degree, 

ACTIVITY 1: Each student is to use a protractor and measure all the angles 
on the folloTOng pages and ansx<ior two relevant questions, 

T^'irections to student: 

Using your protractor measure the four aiigles labeled 
below. 



90 



/ 



10 



o 



/ 



/ 



a/ 



Writ© the number of degrees for angle CAB her0.__ 

Have your teacher check this before you proceed to measure the angles 
foiven oelow. ^ 



A 



r. 



/ A B C ^ 



o 



ERIC 
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/. STU = 

TUS = 
I U3T = 




How many degrees do the thrco iritsrior 
angles of a triangle equal. 



1, Use a protractor to find tha measure of each angle, 
A. B. _____ C. 



/ 



/ 



/ 



./ 



/ 



?, Us© a protractor to construct angles vri.th the indiontcd mo.-.miror;. 



A. 



38 



B. U'^ 



C, 1?1 



o 
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Given a map with a list of cities and thoir respective 
population the students v/ill round off this figure to 
the nearest hundred, • 

ACTIVITY: Rounding off given measures and answer two questions, 

{Suggested materials s 

Give each student a work sheet, map and pencil. 

Directions to students 

Cn the worksheet you will find ^0 towns and cities listed. 
Round off the population of each to^m to the nearest 
hundred. You see that the population of Le Mars has been 
rounded for you, 1800 
Please continue. 

VMch town is the largest in population? 
Ivhich totm is tho smallest in ponulation? 



OBJECTIVES 



OBJECTIVEj 



Given a printed centigrade and fahrenhoit thermometer 
scales the student v)ill fill it in. 



ACTIVITY 2i The student mil fill in the attached table. 

Suggested materials: 

Worksheet and pencil 

directions to students 

Look a,t the attached printed scales. Five various levels 
B through F are designated by arrov/s. The answer for level 
A has been tabled for yon. Round off the measures B 
through F and complete the table. 



CENTirrRADE 



F/VHREiniFlIT 



ERIC 



i6t' 




' 212 "■■ Complete the chart , 

boiling point 



- 122 



B 
C 



D 



F 



Centigrade 



0 



freezing poirt 



Fahrenhel/: 



32 





0, 13frf',MV.iU<J 2.?, V.it^i^SCf^^ 




Suggested strategies s 9 

The teacher could develop the formula F » 5 C + 32 
by finding the ratio bet^en the distance of 180° on the 
Fahrenheit scale a&d 100 or. the centigrade ( 180 ) , 

100 

Ihere is a corresponding ratio for the intervals shorn in 
the illustration on page 161. 

3:80 - 45 = 9 

100 25 5 

The ratio of centigrade to Fahrenheit is 100 for the 

entire distance from freezing to boiling points and 25 or ^ 

^ 9- 

for the intervals shown which gives the formula: 
5 

C = 9 (F - 32) 
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COMPETENCY: Predict the possibility of simple events occurring* 

OBJECTIVE: Through the use of simple davices the student should 

demonstrate and predict the probability of simplo events 
ooourringt 

ACTIVITY 1: Using coins to determine probability 

Suggestod naterialss 

If Pennies or other coins to be differentiated from one 
^ another (enough for evory Z students). 

2. Transparencies for teacher to show direction of 

activities. (For this activity see worksheet A.) 
3., Small baby food jars trlth lids or other containers 
that can bo used for a shaker. 

Directions to student: 

1. Shake 2 coins in conti;iner and read and record results 
(heads or tails) of coins in container* Do this 

100 times. 

2. Shake 3 coins in container and road and rucord result:^ 
(heads or tails) of coins in container. Do this 

100 times. 

3. Find probability of results of 1 and 2 above. 

Suggested stratecies: (for teacher) 

1. Suggest that the ' teaclior should define probability as 

PROBABILITY = Succossfitl tries ^ S^T^ 

Total Tries T.T. 

2. Stress that the collection of .this statistical data 
is necessary to predict probability. 

3. M.rect students in analysing data from their 
experimentation and determine probability. 

^. Direct students to analyze the statistical data obtained 
^ from their experiments. Also stress the mathematical 

aspect and de-emphasize the idea of gambling. 
5. Have students v^ork in pairs^ 



ACTIVITY Zt Uning dice bo determine probability 

iin^gested m$.werialn: 

!• dice (pair for every 2 students) 

2, A set of large dice for teacher vifnial aid 

3» Transparcncie*: for teacher to show direct Lon of 

activities, (^or this activity see workshoots D and C) 



1 h 
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Directions to students 

!• Roll single die fifty times on top of the desk and 

record results. 
Z. Find the probability of results. 
^ 3. Roll a pair of dice a.00 times on top of desk and 

record the results. 
4. Rind the probability of results* 

Suggested strategies: (for teacher) 
« .1. Suggest that the teacher should define probability 

PROBABILITY = Sticcessful tries = SJ^ 
""'Total tries T.T. 



2. Stress that the co.llection of this statistical data 
is necessary to predict probability. 

3. Direct students' in analyzing data from their 
experimentation and d-'/Urmine probability. 
Direct students to a3:ialy2se the statistical data 
obtained from their experiments. Also stress the 
mathematical aspect and de-emphasize the idea of 
gambling. 

5. Teach students hox^ to analyse the-garie of Sice 
(large dice and transparencies suggested for this 
instruction) • 

6. Have the students work in pairs. 



ACTIVITY 3s Using a deck of playing cards to determine probability 

^ggested tnaterialss 

1. Decks of playing cards (enough for a deck for 
every 2 students.) 

2. Transparencies for the teacher to show direction of 
activities. 

Directions to students 

1. ^\/ith a deck of pl£:ying cnrdss pred?ct tlie probubili 
of dra^-ring: 
!• a spade 



Zo an ace 



3. eight o-^ he^irts 

a black card 
5. a black ten 

oHfTPesUd 5itrategies2 (for teacher) 

le Suggest that the teachor should define prcbability . 

PHOBABILITr ^ Successna tries ^ S/T, 

Total tries T.ff 

Stress that the collection of Ithis stat.islicnl 
data is necessary to predict probabi .11 ty« 
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3# Efiirect the students in analyzing data from their 
experimentation and determine probability 
Direct the students to analyze the statitstical data 
obtained from thoir e::;periments# Also stress the 
mathem^itic.il aspect and da«oir*phiisiza .the !idea ,.of 
gambling • 

5^ Consider the above procedures as a pattern for 
ftirther experimentation vdth the deck of play3.ng 
cards* 

6* Have students work in pairs 
ACTIVITY 4s Using a set of colored objects to determine probability 

iSiJiggostod materials? ' ' ' 

1. Tliree sets of different colored balls or different 
colorod objects and containers to be used for random 
selection (enourh for every 2 students)* Ihe ccntain^^r 
should be opaque and capable of handling the sample 
objects* 

2* Trrjisparcncics for tho teacher to show direction of 
activities* 

Diroctions to students 

1. Ivith a ''container of 4 black objects , 5 whits objects ^ 
and 3 red objects, predict tho probabi'Lity of 
drax'jing; (considering replacement of oaoh objoct 
after it is dravjn) 
1* One red object 
Z. One vjhite object 
3# One black object 
^. One white and oao red object 
5% One vjhite^ ono black, and one red object 

.Suggested 'strategioss (for teacher) 

!• Suggest that the teacher should define probability ass 

rROBABILITY = i^ugceorful^ - S.J^.^ 

"^Tctal tries 

2^ Stress that tho collection of this statistical data 

is necessary to predict probability. 
3» Direct the ^students in analyzing data from thoir 

experimentation and determine the probability 
4* Direct the students to analyze the statistical data 

obtained from their experiments. Also stress tho 

mathematical aspect and de-emphasize the idea of 

gambling:. 

5t Consider the above proocduros as a pattern for 

further experimentation mth the colorod ohjectn* 
6. !iave the students work in p^nirs. 
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Workshoot A 



Possible outcomes when shaking two ooins in a container: 
H H T T 

« 

H T H T 
Q^iostion that may bo askods 

1. Ivhat is the probability that two tails will occur? 

2, Ivhat is the probability that one hoad vail occur ? 

3» Ivhat is the probability that at least one tail vdll occur? 
l^at is the probability that on3 or more heads vail occur? 

Possible outcomes '.jhen shaking three coins in a container: 



H 


H 


H 


T 


T 


T 


H 


T 


H 


H 


T 


T 


H 


JL 


T 


H 


H 


T 


m 


T 


H 


H 


K 


T 



Questions that may be askedc 

!• \h.^t is the probability that tvjo heads vjill occur? 

Ivhat is the probability that at least two tails vdll occur? 
3o Ivhat is the probability that tvjo or more heads vnLll occur? 
4, >,hat is the probability that at least three tails will occu*" 



'fork shoot B 



Ihe Possible arrargoments coming up in one roll of two dice 





1 


2 


3 




5 


6 


1 


(1,1) 


Cl,2) 


(1,3) 


(1,/+) 


(1,5) 


(1,6) 


2 


(2,1) 


(2,2) 


(2,3) 


(2,/+) 


(2,5) 


(2,6) 


3 


(3,1) 


(3,2) 


(3,3) 


(3,^0 


(3,5) 


(3,6) 


k 


(^,1) 


(^,2) 


(i^.3) 




(^,5) 


(^,6) 


5 


(5,1) 


(5,2) 


(5,3) 


(5,^) 


(5,5) 


(5,6) 


6 


(6,1) 


(6,2) 


(6,3)' 


(6,ip) 


(6,5) 


(6,6) 



Th^ sum of th© faces of the two dice 
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7 
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3 




5 


6 


7 


8 


3 




5 


6 


7 


e 


9 


k 


5 


6 


7 


8 


9 


10 


5 


6 


7 


o 




10 


11 
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10 


11 


I'' 
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Work shoe t C 



aiie 


sum of 


the faces of 


the 


two dice 
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2 


3 




5 6 
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* 2« 


3 
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6 • 7 


2 


3 




5 


6 


7 8 


3 


k 




6 


7 


8 9 
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6 


7 


6 _ 


9 10 




6 


7 


8 


9 


10 11 


6 


7 


8 


9 


10 


11 12 
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Tho probability of outcom© 



Muinbor 
(outcome) 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


l>equ©iioy 


1 


2 


3 




5 


6 


5 




3 


2 


1 


P (N) 

Probability 


1/36 


1/18 


1/12 


1/9 


5/36 


1/6 


5/36 


1/9 


1/12 


1/18 


1 -'36 



In the game of dicQ-« — on the first roll, if you get a 7 or 11 
you mn; if you roll a 2, 3 > or 12 you loose. Should you roll 
any other nuiiiber 5j 6, 8, 9> 10) on the first roll, that 
number is knovm as your "point 

You then continue to roll the dice until you come up mth your 
"point" or the number If ycu roll your "point" before you 
roll a 7s> you mn, hov;ever, if the 7 comes up before your "point ," 
you loose. 
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COIiPETENCY: First steps in businoss arithmetic. Determining 
the weekly and bivjeekly wages. 

OBJECTIVES: Given the .hourly rate and the number of hours worked 
during a v;eek, the student should be able to determine the 
weekly and biwee)cly v/ages. 

ACTIvm 1: 

Suggested Materials: 
1, Multiplication tables 
. 2. i31ank "Payroll Checks" 

3. Play Honey 

4. Teacher created problems 

5. Student workbook Page 1 •• 

6. Student homework sheet 

Directions to Students: 

1. Discuss with your olassn.ates the job opportunities 
around" your area. 

2. Talk about government (civil service) and non-government 
(private firms) jobs. 

Sug-gestions : A, Payroll periods B. Minimum wage 
Note: When you earn an hourly wage, you are paid only for 
the hours you worked. A salary is a fixed amount, 
usually yearly, that is paid a person to do a job 
to the best of his ability. A teacher is paid a 
salary. 

3. To find the weekly earnings, multiply the hourly rate by 
the number of hours. of work during one week. 

Look at this example: 

Anvorak worked 15 hours in one week. Her hourly 
rate is 01.25. Find her weekly earnings. 
Observe: (.,A.25) hourly rate x (15) hours worked. 
Solve: ;1.25 
X 1 5 

525" 
125 



:„il8. 75 ThrG: lieekly eai-'ningc : .,18,75 
^4-. .i.ook at th'L; example: 

i'lri-i the bJ.wockly earning": of a person who works 30 
hoiu-G a vje.ek usinp; the foilov/lng hourly r'aten, 
a. ,,2.'M;- h, ,/}.05 

iiomlndor': V)i. int.anij two. ::.o biwooAly mean;: iiar^pc'nii];'; 
onco every two wcekc. To find the bi\700Kly earning:.!, 
we find the v;(5okly earuinp.u ilr:;t. Then we multiply 
the v;eekly oai-nI;i:;c by 2 wookrO l-o 1'iii.rl the b i v;.'!ekl y 
oar ;i n- . 

' ■•] ■:\t.'.i"jr ; 

•I. ( .2.J'M^ lioui'ly rate x (')O) houro ol v;nrk ;i n oii-' i;-?-^-, 
•' '■(> I vo : . 84 ( hou r .l.y ra t,e ) 

iL_ll2 (hourH of v/or'k .lnr'.lrif; ru \ \-:- '. '- } 

33»2'J (v.'eeidy ca)'iuii(\-. ) 
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Wow we take ;;i;85.20 (weekly earnings) and multiply 
it by 2 to find the biweekly earnings, 

•.»i85.20 
X 2 

vl70.40 (biweekly earnings) 

5. By following the above example, find the biweekly 
earnings for Part B, Example ^. 

6. Take workbook pages 1 and 2 and follow instructions. 

7. Check your answers by exchanging paper with your 
neighboring classmate or a friend. 

8. If you have difficulty, raise your hand and ask your 
teacher or any student who understands the concept. 

9. V/hen you finish and have your ansvjers corrected,, thon 
start working on your homework. 

Suggested Strategies: 

1. Solve a problem on the chalkboard and explain how to 
compute the weekly and biweekly earnings. 

2. Make up problems at a different level of difficulty 
for the students to further reinforce the learning 
concept. ^' 

3. Try to get to each student and to help each one 
individually. 

^. Check the students' answers by sending volunteers 

to solve problems on the chalkboard. Let the clasG 

correct the student at the chalkboard. 
5. T^e students will be more interested in vjhat they 

are doing if they understand why they are doing it. 

Discussion Questions: a. Why do people work? 

b. Is it interesting to compute your own weekly and 

biweekly earninp;s? 



student Workbook, Page 1 
NAME 



214, 



Go over the sample problem with your teacher. 

SAMPLE PROBLEM : Find the weekly earnings . 

Hours worked — 28 

Hourly wage i.A.80 

To find the weekly wages, we multiply the hourly rate 
by the number of hours of work. So, we multip.ly (hpI.SO), 
the hourly rate by (28) hours of work. Thus: 

•;ii)1.80 
X 28 



360 

j50.40 \/cekly earnings 

Wow solve these problems. Find the vjeekly earnings of a 
person who works: 

1. 35 hours at '1^2.30 an hour. 



2. 31 hours at ,>"3.05 an hour'. 

3. 39 hours at 04.10 an hour. 

4. 331/3 hours atl>2.84 an hour. 

5. 37 1/2 hours at :;3.00 an hour. 

6. If a perron works 40 hours per week, what is his weekly 
pay at each of the following hourly ratos: 

a, ;:jJ2.50 a. ______ b. .',;il.95 b. 

c. •,!i3»80 c. ___________ d. :,',';5.65 d. 

e. ;?4,75 e. 

7. If a person works 30 hours weekly, what are his biweekly 
earnings at each of the following hourly rates. 



a. 


)1 . 80 a . 


b. 


,.3.50 b. 


c . 


j2.65 c. 


d. 


';4.20 d. 


e . 


.';2.45 e. 



student Hoipeword Sheet #6? 

NAl'iE; 

1, List several occupations around your area in which wages 
are paid on an hourly basis 

a* 
b. 
c. 
d. 

' 2. How often do government employcies get paid? 



3. Write a paragraph explaining ench of these terms: Overtim 
time-and-a-half, double time. 
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CC»5PETENCY: Use adders and/or calculators to solve addition, 
subtraction, inultiplloatlo|i , and division problems. ■ 

OBJECTIVE? To be able to add a series of one, two, three, or more 
digit numbers vdth an adding machine. 

ACTIVITY 1: ■ » 

Suggested materials; 

Monroe-Victor adding machine for each student or group. 

Directions to the students 
Adding? 

1. Beginning to add a series of numbers with an 
adding machine, always clear the machine first 
by pressing the T (total) key. 

2. Now in adding a series of numbers, press the 
appropriate keys for the first addend and upon 
completion of this task, you then must press the 
key on the adding machine which represents the 
operation you are doing, which is addition. 
Therefore, press the + (plus) key. One will 
continue to repeat the same operation with the 
machine until you have recorded all addends in the 
given problem. 

3. After recording all addends your next task is to 
find the sum. Therefore after recording the 
last addend and pressing + (plus) key, you then 
press T (total key) and the result will be the 
sum of the series of numbers you recorded in the 
machine. 

Example s Addi ti on 
7 3 + 13 = 



Start ] 



13 prints 
on 
t-ipe 







Enter 




Press 

4- 


> 





Press 
T 




y \ Sum of 7 5 

4* 13 priintsy 
on tape 



^7 prints 
on 
tape 




- ) ) 
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Suggested strategies: 

A workshoot could be givan to otudonts on adding wholo 
nuBibors. 



OBJECTIVE: To bo able to add deoimaa. niunorals. 

Directions to the student: 

Remember to find the dooimal numorf^l vath the greatest 
amount of digits to the ri{;ht'"of decimal point to 
determine how to position your numbers on adding 
maehino, 

toiriplo: 5.02 + 6.3851 + 82,041 = 

Iho greatest amount of digits to the right of the dt^joirial 
point in the example is four (appearing in the numeral 
6,3851). 'Ihereforoe ono iTaist always maintain four digits, 
in each numeral one enters to the right of the decimal. 
For example, the. first nuinoral 502 must be entered as 5-200, 
Please take noLe that you do not enter a decimal point 
on an adding mdchinej you r.ust do this upon totaling 
3,' our ansT'jui', 



(start}" 



Press 
T 



/ Enter Y 
\ 50200 ; 



I ■'ni iiiL-^-n^M^ 

l^essf / , 



'iSnter 
e>20to 



/ ^ \ prints on 
\ tape 



-> 


Pi'ess 




! 


' -> 



5020-6 J 
^prints on/ 
\ tape 




V820W] — ^ 
Win t si 
\ on 



Press 
T 



Sum of 5or/oo + 7™ — > 
\ 63351 + 8?X)^flO / 



prints 
t/ipe 



J 



Locato 




decimal 




: point 





Give docjm':^.! nM.i^.r?.!:: to nrld^ aIho arr'->rir'^o 
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OBJECTIVE: To be able to subtract whole numbars and decimal noimoralso 

Directions to the students 

665.3 - 72.08527 = 

Pleasro rofor to Activity 2 for directions on handling 
decimals; for addition as samo principles apply in 
subtraction. 



jtart 



Press 
T 



\ Dixforenco 
Vf 86530000 
^d n0^!}2.7i 
prints on 
\ tape 



Prsss 
T 



■i ( Enter V 



86530000 ; 



527 / 



\ 720b527 / ^ 

\ Prints I ^ 



on 



\_tape 



/ 



J 



Locate 
Decimal 
point 



r Rid 



Prosr 
+ 



Pross 



^ 86530000? 



Prints. 

on 
tape 



4' 



^ Enter 
7208527 



\ 



Example 2: Series of combined addition and siibtraction 
25-16 + 8- 7- 5 + ^= 
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Start)- 



Press 
T 




Enter 
25 




Press 
+ 


> 


^ 
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u^inp:este<i stratepiess 

Worksheets could be made up on the followinf^: 
1. spending money 
2« maintaining a ohacking account 
3« budget 

verbal problems which the student vriHl read an-^ 
determine vjhether to press the + or - key afbor 
entering number^ 
5» units of measure (EnRlish an w^W as netrnc) 



O 



3i 
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OBJECTIVE: To be ablo to Multiply, where multiplier is a one digit 
numeral with the adding machine. 

Directions to tho students 

•8x6 = 



Start 



press 



V { Enter 
^ I 8 



> 





Press 


" y 


Repeat 




Key 



^Produot of 

8x6 
(Prints orj 
tapG 




'e£5S 

T 



Press +j remain depress! 
^this key until machine h.- 
sjprinted the number 8 on 
tape 6 tiines. 



End 



Suggijisted strategies 5 

1. Kultiplier should always be one digit 

2. Vfork xiith costs of items. Make a chart where 
the students multiply then add totals, 

3. Work with invoices 



OBJECTIVES To be able to multiply two, three, or more digit numbors 
mth adding machine 

f)ireotions to tho student? 

Exarpple; ^5 x - 



One could enter ^5 in tha mchino, then press the repe-: I- 
key and then depress t}ie -r key until 66 "^5" s" appear 
on the tape. This, however, would require too much tirne, 
£30 let's analyze how one nan multiply with the machine 
vn.th fevrer operati.ons, 
X 86 

^5 X (80 + 6) 

(^5 X cO) + (/i5 X 6) 

(45 X 10 X 8) + (lr5 X o) 

(45 X 10) X 8 + (45 X 6) 

(450 X 8) + (45 X 6) 

45 X 86 is the sane as (450 x f'O (45 x 6) 
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Operation As ^5 x 6 = 

Enter 45, press the repeat key," then press the + key, 
remain depressing this key /until 6 "45«s" print on 
the tape. 

Operation B: 450 x 8 = - . . 

How can I enter 4^0 in the mp.chine? Your waddno 
still has a memory "45", so enter a zero and now the 
machine has 450 in momory, I then pross the + key 
(you still have to ropoat key depross) and remain 
depressing this key until 8 "450 »s" print on the tape. 
Then p.-ecs the total koy; the product of 45 x 86 prints 
on the tape, 

45 X 36 = 




Enter 
45 



' koy 



U.J 



Pross remain depressing 
this key ^intil inachine has 
printed the nurnbe^r ^^50 on 
tc.pe 8 times* 





Enter 


— 


?.Qro 



lYess remain de^ 
pressing this key 
iintil ir^achine has 
printed the number 
^5 on tape 6 time^. 




jN^\ Product of 45 x 



/ End 
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I^ultiply 578 X 378 = 



Prosis 
T 




Enter \ ^ 



Prsss -f-j r«?iain deprossins 
^ this key \mt:.l machine h^z 
I f 'X:\i\tQ6 ths nuinhar 5780 on 
[ taps 7 finis So 



Fro-^iict of 
578 :.- 373 
prints on 
taps 



¥ 

End' 



Press 
T 





IVoss +, remain ilopressiiiiJ 
this key until machine ha-; 
printed the number 578 on 
tape 8 times 



J Ivn tar \ 



PresG +, remain depressing 
this key until machine h?. 
printed the number 57800 
on tape 3 times. 
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Eb^ample 2: 

46f9 of 1253 is 

Rowrite into arithmetic sentence! it becomes 
1253 X .46 . 



( start ) 



Pross 
T 





lintor 
Zero 



' MM III 



Press +j remain depreGsing 
this key until machine has 
printed the number 12530 on 
tape k tines* 



Press +, remain depressivxg 
this key until machine hns 
printed the munfcer 1253 on 
tape 6 ^imest 



Press 



T 



End ) h 



Locate 
decimal 
•s^ point 



Pi'odtiot of 
1253 X ^6 
\Prints on 



7 



V 



tane 



3ii / T.o s tod s i r a togi o s : 

V/urkslioets could be mdo up of the follovlnf it.^n;.';. 
le L^hole nunbern 

deciml mimVjers — j .-lyrol 1.5^ 
3» percentap:GS-rnlr n tax; rellrrron*.; fjoo'^nl VA■-^\^^\'■• - ; 
intere st ; invo s'. men ts . 



COMPETENCY: V&rit© simple sentences showing the relations - , 
for two givon number s. 



OBJECTIVES J Hio student who cuccofjcfully complotos this unit should 
be ablo to^ 

1. Supply th© missing relations to mako given nunibor 
sontencos truo, 

2. Supply the mi suing olomont or niimbor to mako f»ivQii 
mwiber sentences containing the relations true, 

3. Supply th© missing operation to mako givon munber • • 
sontonoGs true;, 

^, DQterirdne vjhether sentences containg =, >| or 
their negations are true or false. 

To aohicv© the above objectives, the following activities 
ars proposed; 

ACTIVITY 1: 

Suggortod m^iterials.' 

One bean biilance per studontj waf.hers, 

M.rections to the students 

1-A. Fill in the blanks below witli S =s » cr £ . 
Place washers on the hooks on the left side of the 
balance beam for the noinbers on the left side of the 
blank's and washers on the hooks on the right side 
for those on the right. 



;.X':rnn.i. \% 



10 9 



fi 7 



5 



k 3 



2 



1 ?. 



o 



3 y 1' 



If the balance tips 
like thi 




You may place the 
following in the blank 



< 



4- 
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is loss than 



is not gr©at'-jr 
than or equal t 



is great©!' th^r 



is not loss 
or oqual to 



/ 



Example: 3 '-^ 

■'ni or of ore; 
3 + ^+ 



or 



3 



9 Balano:^ tipn 1:5 ko thir.; 

9 loss t\\t\n 

1 in not P'/v).ito7* thnn er ^'ioual 




€> 



1. 

2, 

3. 

5. 
6. 

7. 
8. 

9. 

10, 



IVoblem 
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7 

5 + 4 

8 + 3 

2 + 5 



2 + 3 + 4 

9 + 3 + 2 

3x4 

^ ^7 + 5 _ 4x4+2 9. 

1 + 2 + 3x4 3x5 10. 



5 


1. 


8 


2. 


7 


3. 


9 + 2 




8 


5. 


10 


6. 


8 + 4 + 


5 


2x5 


8. 



Means 



ACTIVITY l^B: 

Directions to the students 

Pill in tHo blanks bolow mth whole numbors. 
Place v/ashors on th© hooks on the left sido of the boajn 
balance for the iiumbors on the loft side of the relation 
( "^9 - * £» i ) and washers on the right side for those 
on the right. Use the rnipllest possible minbq r.A^^ 



xCxamplo ; 



3 + 4 £ 2 + 6 




Balance must look likej\^ 




Foto: 3> 4, etc, alnn ^;ork, 
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1, 2 + 3 < 1 + ___ 

•2, 7 + 3 = + it. 

3. 9 + 3 i 5 + 

, No to: ^ means loos than or oqual to, 
^. 7 + 5 < + 6 

5. 5 X 3 £ X 8 

Fill in the blanks below mth the larffost possible whole number that 
will niak© the sontonco truo, 

6. 3 + 7 > + 2 

7. 3 10 £ 5 + 

Notes 2] Pisans groator than or bqunl to, 

8. 6+5 > 3 + ______ 

9. 5 -i- 3 £ 7 X ______ 

10 . 5 X 2 + 4 > 3 X H- 6 

FriH in the blanks below vdth on operation symbol ( -^^ ^> x) which 
mil nakQ the sentence true» 



11. 


3 


> £9 




12, 


7 


5 < 6 




13. 


U 

<. i 






14. 


7 


3 9 


2 


15. 




4 'A 5 


, 3 



This activity us designed for independent study and '^onl 1 
be used for roviev; or reinforcement. I-Vcblems cnn bo 
r.'^.de much more difficult. IrAor work with a bean bal^.:ico 
is desirable, ^e'li•^ balances can be oanily iu'>de u?iin-" 
rulerr^ mth n<d.ls ol.nr.ed at the nuinberr.. Do not i:.nk^^ 
then too sonGitivo. If the beam balanoo new it) t} ; 
student, allow hiTTi tiMo to '^p.o^r^ around'^- wu lli Me 
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ACTIVITY 2s Possession 

A gain© involving inequalities 

Suggested material sj 

T^jo decks of cards aro used. One dock consists of 
four sets of numbers froai 1 to 10, For this deck, a 
regular bridge deck vdth the jacks, quoens, and kings 
removod may be used \)ith the acos counting as 1. The 
second deck consists of 10 cards on which are printed 
the relations? =, t^, ^9 S ^9 f-^ ^ > respectively 

Sixty toothpicks, buttons, beans, or scwe such objects. 

Object of the game; 

TliQ firat player to pDsso93 thirty toothpicks is the 
Tdnner. Other vrays for determining a winner might bes 

1. a definite nuinbor of toothpicks other than thirty 

2. a time limit where the player possessing the most 
toothpicks at tuo end of the time is the winner 

3. a specific. number of hands (the player possessing 
the most toothpicks at the end of these hands vrins.) 

^. when one person has all the toothpicks 

Number of players s 3» ^'i 5 9 or 6. 

Rules of the Game; Version 1. 

1. Evenly divide the toothpicks among the players, 

2. Each player draws a playing card to determine the 
dealer. High card vdns the deal. 

3. Shuffle the kO playing cards and 10 relation cards, 
^. Place the relation cards face dorai in the center of 

the table, 

5. Deal out one playing card to each of the players 
including the dealer. - 

6. Turn over a relation card. 

7. The dealer then goes to each player in turn and 
using his own placing card as the left side of a 
^-elation, the upturned relation cards and the other 
players' cards as the right side, determines if t'ro 
sentence is true or false. 

3, If the sentence Is true, the player must pive thc^ 

doalor one too^-hiAck. If it is fals,-), the drsaicr 

,p:ivos up a toot-.pir^k to the player. 
9, If the rlea.I.er makes a mistake in deto-^rd.nv.ng vhecho: 

Iho stntenont is true or false and is cau^^lit V.-y the 

play.vr ho is conpir-inp: with, he raist forfeit t\jo 

toothp:;cks to that plaj-nr, 
IC. After four deals, the tlo?.l is then passed to the 

player on tho lef os who shuffles both the \,].ay\:^;; 

and relation cards and contimies play. s 
11. 'ihe relatlcn cards nay be shufflnd nnyti.n-.e a ;> Layer 

requests it and r.ust bn res!\ufflnd every t.ji'e "n no- 

tiealor starts, 

1". If you are out of t.ooi bpi cks j yci ir--^. c v.t, of W-.n -V: 
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Rules of the Game^ Version 2, . 

\Chango only number 5 as followss 

5. Deal out two plc^ying cards to each of the playora 
. including the dealer. 

Rules of tho Games Version 3. 

VJbrks well for older students and creates a lot of excitements 

Directions to the student? 

1 - 6 as in Vorsion 1, 

7. After seeing his p.layj.ng card, the d-saler's playing 
card and the relation card, each player decides 
how mr:.ny toothpicIcG he is vailing to risk (from 

one to five), Tliese he places on top of his playing 
card . 

8. Each player including the dealer is dealt one 
more card, face up. 

9. The dealer now proceeds frord player to player as in 
Version 1, using the smn of the two cards. 

10. If the sentence is true, the dealer picks v.p the 
toothpicks placed on the card. If it is false, ho 
must match the number of toothpicks on the card 
from his om pile, 

Nunbers 9 - 11 in Version 1 conclude this version. 



Suggested strategies* 

This card gam© is designed to be used to review and 
reinforce an understanding of the equality and inequality 
relations. It has a lot of versatility and can be 
quickly adjusted to the ability of the students by 
adding new relations to the first deck or by replacing 
the natural number cards with rational numbers, 
irrational numbers, etc. Instead of toothpicks, points 
may be kept on paper for each trick wen, 

Iljnti This {?:ape workrj very wll mth pennies* 




